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COUNTY SURVEYED 


Knox County is in northeastern Nebraska adjoining South Dakota 
(fig. 1). Center, the county seat, in the central part, is about 75 miles 
west of Sioux City, Iowa. The county is nearly rectangular, although 
its northern boundary is somewhat irregu- 
lar. It comprises an area of 1,119 square 
miles, or 716,160 acres. 

Knox County is part of a broad nearly 
level or hilly plain which slopes gently 
downward toward the south and east. 
However, Missouri River is so deeply en- 
trenched along the northern edge of the 
county that much of the local drainage is 
northward to that stream. About 90 per- riaunn 1—Sketch_map_show- 
cent of the land is upland, and the re- _—_{pg Jecatlon of Knox County, 
mainder is alluvial. 

The county includes a wide variety of exposed geologic materials, 
and the surface features are the results of wind and water acting on 
these materials. The general character of the surface relief in a 
particular locality depends partly on the severity of erosion to which 
the soil in that locality has been subjected, partly on the erosive 
resistance of the formations exposed in it, and partly on the surface 
features of the formations at the time they were covered by later 
deposits. 

The bedrock consists of thick nearly level deposits of shale, chalk, 
and sandstone of Cretaceous age, the uppermost of which is the 
Pierre formation, a blue clayey shale with thin seams of calcium 
carbonate. This is underlain by the Niobrara chalk, a bluish-gray 
limestone which weathers into yellow material. These formations are 
prominently exposed along Missouri River and its tributaries, but 
the Pierre shale exposures are by far the most extensive. Next 
below the Niobrara is the threefold division of the Benton formation 
consisting of shales and limestones, under which is the Dakota group 
of beds composed largely of sand. The formations beneath the 
Niobrara chalk are not exposed in Knox County and, therefore, have 
no influence on the surface features or the soils. However, all the 
formations mentioned are found in the deeper wells, and the Dakota 
formation is an important source of deep well water. 

Formerly the Pierre shale was overlain by Tertiary beds consisting 
of light-colored loosely indurated and limy sandstone, which were 
largely removed from the area just prior to the glacial period. How- 

54942—35——1 1 


2 BUREAU OF CHEMISTRY AND SOILS, 1930 


ever, there are remnants of this sandstone in the southwestern part 
of the county, and small outhers from the main beds extend several 
miles eastward and northward. 

During the two main glaciations, ice covered about three-fifths 
of the county from the northwest to the southeast, extending be- 
yond the middle on the south. The material brought in by the ico 
was a heterogeneous mixture of silt, clay, sand, and gravel, con- 
taining numerous boulders. While the 1ce was present, vast de- 
posits of sandy mwash from the west and outwash from the edge 
of the ice were formed along its western border, covering much 
of the western part. Consequently, two very different deposits of 
glacial age occur. The material carried 1n by the ice from the north 
is called “drift” and that washed in from the west and from the 
drift. is called “ sand-plain ” deposits. 

Subsequent to glaciation the dmft deposits were extensively 
eroded. Erosion im many places also extended into and through 
the older deposits, down to a depth of about 100 fect m the Nio- 
brara chalk, and resulted in the formation of the Missour: River 
Valley and its main tributaries. After this erosion period, loess 
or wind-blown deposits were formed over most of the area. The 
lower of these is a pale-red my and shghtly sandy silt known as 
“Toveland loess”. The uppermost deposit, called “ Peorian loess”, 
consists of grayish-yellow limy and floury silt and 1s the surface 
formation over about 70 percent of the county. 

Each of the exposed formations has been subjected to more or 
less erosion. Wind action has greatly modified the original surface 
of the sand-plain deposits, and to some extent that of the drift, 
and in many places water erosion has altered the former surface 
features of all the finer textured deposits. Erosion has been most 
severe in the western and northern parts and has resulted in the 
development of three major physiographic divisions '—the loess 
hills, the Holt table, and the Pierre plains and hills. All these divi- 
sions extend far beyond the limits of Knox County, but only those 
parts occurring within the county are considered in this report. 
Their boundaries are very irregular and in many places are rather 
indefinite. 

The loess hills division occupies the southeastern part and covers 
about 60 percent of the county, its northern boundary extending 
diagonally across the central part in a general southwest-northeast 
direction. Over most of this area the loessial mantle is intact, and 
in several places the surface relief is nearly level or gently undu- 
lating, as on the large tables west of Wausa, in the vicinity of 
Winnetoon, northwest of Crofton, and on numerous narrow divides 
and hilltops. 

Aside from the nearly level areas, which do not occupy more than 
10 percent of the loess hills division, the land surface ranges from 
gently rolling to extremely rough and broken. It 1s characterized, 
especially in the eastern part of the division, by round-topped hills 
and divides. In this part the drainage pattern is fairly intricate 
and steep slopes abound, but only a comparatively small percentage 
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of the land surface is rough and gulled, and the loessial mantle 
does not appear to owe its reef so much to erosion as to the char- 
acter of the surface on which it rests, 

In the central and western parts the loessial mantle has been 
severely eroded by the headwaters of Bazile and Verdigris Creeks 
which are entrenched from 150 to 200 feet below the general upland 
level. A few small tablelike remnants of loess remain, but most of 
the loessial material has been carved into a succession of sharp divides 
and narrow steep-sided valleys, such as occur throughout much of 
Valley Township, the western part of Spade Township, and the 
northwestern part of Cleveland Township. Over large areas the 
loess has been removed, exposing the underlying formation. Where 
the exposed material consists of sand-plain deposits the relief is 
usually slight, drainage channels are poorly developed, and the land 
surface is gently rolling or hummocky, as it 1s west and east of 
Creighton, east of Midland Store, and about 3 miles west of Bloom- 
field. Where erosion has cut through the loose sand into the under- 
lying Tertiary sandstone formation, as around the headwaters of 
Merriman and Verdigris Creeks, the relief 1s pronounced. Most of 
the lower valley slopes are gradual, but they become steeper as ele- 
vation increases, and the upper slopes are characterized in many 
places by vertical rim-rock exposures Although the tops of most of 
the divides are narrow, few of them are sharp. Their surfaces, where 
covered with loess, range from nearly level to extremely rough and. 
broken, depending on the severity of erosion to which they have 
been subjected, but where covered with sandy materials they are 
rolling or hummocky. 

The physiographic division known as the “ Holt table ” comprises 
about 12 percent of Knox County. It extends into the county from 
the west, occupying all the uplands south of Niobrara River, west 
of Verdigris Creek, and north of the loess hills division. 

The surface features on that part of the Holt table occurring in 
Knox County are largely wind formed. The loessial mantle has 
been roniovell from all but about 15 percent of the table, exposing 
the underlying sand-plain deposits. These, although fairly stable 
in most piaces, owing to large admixtures of loess, have been more 
or less shifted about by the winds, giving the table as a whole a 
strongly undulating or gently rolling appearance. However, the 
land surface is modified here and there by rather extensive hum- 
mocky areas where the looser sands have been piled into low mounds 
and ridges, by nearly level areas occupied by uneroded remnants 
of the loessial mantle, and by strongly rolling or hilly areas where 
stream erosion has gullhed the surface of the loessial remnants or 
has cut through both the loess and sand into the underlying Pierre 
shale. The harshness of the water-formed irregularities has been 
modified in most places by drifting sands, and the surface features, 
even in the severely eroded sections, are in most places well rounded. 

The Pierre plains and hulls division occupies about 18 percent of 
the county. It is fairly continuous across the northern edge, includ- 
ing the uplands between Niobrara and Missouri Rivers in the 
northwestern part, those in the Verdigris Creek drainage basin 
south of Verdigre in the west-central part, and those in a strip, 
ranging from 1 to 7 miles in width, between the loess hills division 
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and the Missouri River alluvial land in the north-central and north- 
eastern parts. The division as a whole has been more severely 
eroded than either the loess hills or Holt table divisions. It includes 
some of the roughest land but also includes rather large areas in 
which the land surface is undulating or rolling. The more even 
relief is on loessial material in that part of the division lying between 
Niobrara and Missouri Rivers, where about 40 percent of the land 
surface, including the higher divides, still retains a thin covering of 
loess. Throughout the remainder of the division erosion has re- 
moved the loessial mantle and, in most places, the underlying drift 
and sand-plain deposits, exposing the blue Pierre shale. The relief 
of the Pierre shale areas ranges from strongly rolling to extremely 
rough and broken, depending on the severity of erosion. The 
roughest areas are in the vicinity of Verdigre, southwest of Santee, 
and in the eastern part of Devils Nest. In these localities the blue 
shale has been carved into a series of sharp-topped tortuous ridges 
and narrow steep-sided valleys. In many of the deeper valleys it 
has been removed, and the streams have carved vertical channel 
walls in the underlying chalk rock. Vertical exposures of chalk 
rock are also numerous on the lower slopes of the high blufflike 
escarpment which borders the Missouri River alluvial land alon 
most of the northern edge of the county. In localities where plasial 
drift deposits cap the blue shale, as in numerous places between 
Niobrara and Missouri Rivers, in much of the Verdigris Creek 
drainage basin south of Niobrara, and throughout most of the 
western part of Devils Nest, the relief although hilly is harsh and 
angular in few places. The hills and ridges are lower, their tops, 
although narrow, are more rounded, and the valley slopes are more 
gradual than in localities where the coarse-textured materials have 
been removed. 

The alluvial lands, including the terraces and flood plains, occur 
as continuous strips along all the larger streams, except Missouri 
River which impinges against the bluffs in many places, dividing its 
alluvial land into several bodies. 

The terraces occur at several distinct levels, depending on the 
depth to which the streams had cut prior to deposition of the terrace 
material. The highest and most extensive developments are between 
the flood plains and uplands on the south side of Niobrara River 
where several of the terraces are more than a mile wide and lie 
from 75 to 90 fect above the stream channel. Lower and_ smaller 
terraces border the flood plains along Missouri River at Niobrara, 
Santee, and near the mouth of wogue Creek. Low terraces also 
occur along Niobrara River, Bazile Creek, and Verdigris Creek, and 
some of their tributaries. The surfaces of the terraces are nearly 
level or gently undulating, except locally on the higher and more 
sandy benches where the surface is slightly hummocky. None of 
the terraces is continuous. 

The flood plains comprise the lowest land in the county, their 
surfaces lying only a few feet above the normal levels of the streams. 
The broadest, but not continuous, developments are along Missouri 
River, particularly north of Santee and north of Devils Nest, where 
the bottom lands are about 2 miles wide in places. Continuous 
strips, ranging from one-eighth to about one-half mile in width, are 
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alone most of the creeks and their larger branches. The surface of 
the flood plains is nearly level but is modified by old and present 
stream channels, slight elevations, and shallow depressions. 

Knox County has an average elevation of about 1,600 feet above 
sea level. The lowest point, approximately 1,220 feet, is where 
Missouri River crosses the northeastern corner of the county, and 
the highest, about 2,000 feet is in the uplands in the southeastern 

art. The elevation? above sea level of Niobrara is 1,248 feet, 

erdigre 1,345, Creighton 1,600, Winnetoon 1,645, Bloomfiéld 1,703, 
and Wausa 1,780. The general slope of the county is toward the 
north and east. 

Drainage 1s effected northward to Missouri River through Beaver, 
Weigand, Bazile, and Verdigris Creeks and their tributaries, with 
the exception of a small area in the northwestern part, which is 
drained eastward to the Missouri through Niobrara River and Ponca 
Creek, and a few townships in the southeastern corner, which are 
drained southward to Elkhorn River. Al the creeks and branches 
have steep gradients and are actively deepening their channels, and 
Niobrara River is entrenching its channel, except near its mouth. 
Missouri River, however, has a fall of only about 6 inches to the 
mile, is rather sluggish, and is filling its channel in places. 

The rivers, creeks, and branches afford ample drainage through~ 
out practically all parts of the county. Over large areas the sur- 
face run-off is rapid, and erosion is severe. The only poorly drained 
land occupies small scattered basinlike depressions in the more nearly 
level parts of the upland and local spots in the Niobrara and Missouri 
River bottoms. 

Knox County is in the prairie region of the United States. In 
virgin areas throughout the uplands and terraces, the predominant 
grasses on the finer textured soils are big bluestem, little bluestem, 
western wheatgrass, and slender wheatgrass. On the more sandy 
soils, needlegrass predominates in most places. The bottom lands 
support a great variety of moisture-loving grasses, except in the more 
poorly drained situations, where rushes and sedges grow. 

Native trees, including elm, ash, oak, hackberry, boxelder, cotton- 
wood, and willow occupy narrow strips adjacent to the stream chan- 
nels in all the larger valleys, and trees are especially numerous on 
many of the lower slopes of the bluffs bordering the Missouri River 
bottom lands. The trees are used locally for lumber, but their chief 
value is for posts and fuel. 

The quality, depth, and supply of well water differs in different 
parts of the county. Throughout most of the loess-covered uplands 
an abundant supply of good water occurs in the sandy materials im- 
mediately beneath the loess and is reached at a depth ranging from 
50 to 250 feet. The depth to water in a particular locahty depends 
on the thickness of the loessial materials, and the deeper wells are 
on the nearly level table west of Wausa. In localities where the 
sandy deposits are exposed but have not been greatly thinned by 
erosion, as throughout much of the Holt table division, an abundance 
of good water 1s obtained in most places between depths of 80 and 
100 feet. 


3 GANNETT, IT A DICTIONARY CP ALTITUDES IN THB UNITED STATES Us Geal Survey 
Bull, 274, ed. 4, 1072 pp. 1906. 
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Throughout the Pierre plains and hulls division the quality and 
supply of easily accessible well water are low. The best supplies 
of water obtained at a slight depth are from irregular areas of 
sand and gravel on the uplands and from the flood-plain deposits. 
Most of the water in the Pierre shale and Niobrara chalk contains 
much alkal, and im areas where water-bearing sands do not overlie 
these formations many of the wells extend mto the Dakota sand- 
stone which les at a depth of more than 500 feet in most places. 
One of the deepest wells, which extends to a depth of 750 fect, is on 
the uplands north of Winnetoon. The deeper wells in the Ponca 
Creek and the Niobrara and Missouri River Valleys range from 500 
to 550 feet in depth. The water in the Dakota formation, although 
somewhat mineralized, 1s of better quality and much more abundant 
than that in the Pierre and Niobrara formations. Many farmers 
in the Pierre plains and hills division obtain water for hvestock and 
household use from ponds formed by damming small draws or 
gullies. 

The wells on the alluvial lands range from 10 to 90 feet in depth, 
depending on the thickness of the alluvial deposits. Most of those 
in the southern part of the county furnish an abundance of good 
water. In the northern part the water in many of them, although 
plentiful, is of poor quality, owing to the proximity of the Pierre 
shale, in which the water 1s heavily mineralized. 

There are a few artesian wells, all of which extend into the Dakota 
sandstone. They are chiefly m the Missouri River bottoms. 
Attempts to obtain water from artesian wells on the uplands have 
usually failed because of the altitude, as the pressure, although 
strong in the water-bearing beds below, 1s not sufficient to force the 
water to the necessary height. 

Springs are numerous on the lower slopes in many of the valleys, 
especially the-slopes along Bazile and Verdigris Creeks and those on 
the south side of Niobrara River. Most of the springs occur near 
the base of exposed sandy beds overlying Pierre shale, and the 
water 1s in general of good quality. 

The first permanent settlement m the area now included in Knox 
County was made in 1856 near the present site of Niobrara. The 
county was established as L’Eau Qui Court County by the territorial 
legislature in 1857 and was orgamzed the same year. The name was 
changed to Knox County in 1873, and in 1883 the area north of 
Niobrara River, formerly a part of Dakota Territory, was added, 
giving the county its present dimensions. The early settlers came 
largely from the Central and Eastern States, and most of them were 
American born. 

The census of 1930 reports the population of Knox County as 
19,110, all of which is classed as rural. The avcrage density of 
population 1s given as 17.2 persons to the square mile. The popu- 
Jation 1s densest in the loess hills division and in the vicinity of the 
towns. The Pierre plains and hills division and the sandy Holt 
table division are rather sparsely settled. 

Center, the county seat, situated in the central part of the county, 
had 180 inhabitants in 1930. Bloomfield, the largest town, with 
1,435 inhabitants, is in the east-central part, and Creighton, with 
a population of 1,388, is in the south-central part. The remaining 
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towns and villages, each with less than 1,000 inhabitants, are well 
distributed and furnish local markets and distributing points for 
farm supplies and produce. 

Knox County has fair transportation facilities. A branch of the 
Chicago & North Western Railway from Norfolk, Madison County, 
Nebr., to Winner, S.Dak., extends in a general north-south direction 
across the western part of the county passing through Creighton, 
Winnetoon, Verdigre, Niobrara, and Verdel. A branch of the 
Chicago, St. Paul, Minneapolis & Omaha Railway terminates at 
Crofton in the northeastern part, and a branch of the same system 
extends through Wausa to Bloomfield 1n the east-central part. The 
central, southwestern, and northeastern parts have no railroads. 

The public-road system includes two gravel-surfaced highways 
which extend north and south across the county, one in the eastern 
and the other in the central part. Most of the other roads are of 
earth construction but are kept in good repair. They follow land 
lines, except m the rougher sections where they conform to surface 
relief. Bridges cross Niobrara River west of Niobrara and north- 
west of Pishelville. Publ ferries are maintained on Missouri River 
east of Niobrara and northeast of Verdel. Cement bridges and 
culverts across the smaller drainageways are common. Telephones 
and rural mail-delivery routes reach nearly all sections. 


CLIMATE 


The climate of Knox County is typical of northeastern Nebraska 
and is well suited to grain farming and livestock raising. The long 
warm summers are especially favorable for the production of corn. 
The spring 1s usually cool, with considerable rainy weather, and 
the autumns long and pleasant, with only occasional rainy spells. 
There is not enough difference in surface relief to cause an appre- 
ciable difference in climate within the county. 

The average date of the latest lalling frost is May 5, and that 
of the earliest is October 3, giving an average frost-free season of 
151 days which is ample for maturing all farm crops common to 
the section. However, during the 20 years from 1895 to 1914, in- 
clusive, there were 8 years in which kilhng frosts occurred 10 or 
more days later in the spring than the average date, and 5 years in 
which they were 10 or more days earlier in the fall. Killing frosts 
have been recorded as late as May 28 and as early as September 12. 

About 77 percent of the mean annual precipitation falls during 
the principal part of the growing season, from April to September, 
inclusive. In the summer, most of the rainfall occurs as heavy 
thundershowers, but torrential rains are rare. Severe droughts are 
almost unknown during May and June, but in the latter part of July 
and through August, the rainfall varies considerably and short dry 
spells may occur. Jxcept in the more sandy sections, however, crops 
seldom suffer from lack of moisture when proper cultural methods 
are followed, as most of the soils have a high water-holding capacity. 
Pe annual amount of snowfall ranges from a few inches to several 

eet. 

From October 1 to April 1 the prevailing wind 1s from the north- 
west, and from April 1 to October 1 it is from a southerly direction. 
Strong winds are common, but tornadoes are rare. 


8 BUREAU OF CHEMISTRY AND SOILS, 1930 


Table 1, compiled from records of the Weather Bureau station at 
Santee, gives the normal monthly, seasonal, and annual temperature 
and precipitation. 


Tasie 1—Normal monthly, seasonal, and annual temperature and precipttation 
at Santee, Kno» County, Nebr. 


[Elevation, 1,226 feet] 


Temperature Precipitation 
Total rola 8 
‘Absolute | Absolute amount for|amount for| Snow, 
maximum | minimum Mean eee eon asec? 
(1894) (1905) 
Inches Inches Inches Inches 
0 65 0 08 0 00 438 
|B] a 
. 6.2 
72 Mi 173 
81 3 34 5.6 
421 191 2.0 
172 4 65 3 
674 9 90 79 
62 471 0 
127 5 40 0 
1 61 470 0 
3 40 14 81 0 
ad 
0 
9 
4.5 
5.4 
Po 
30 6 


AGRICULTURE 


Knox County is essentially agricultural. Prior to the entry of 
the white man, the land was covered with a luxuriant growth of 
prairie grasses, with a heavy tree growth along the larger streams. 
Much of the forest still remains, but most of the prairie sod, except 
in the more severely eroded and more sandy parts of the county, 
has been broken for crop production. 

The first permanent settlers located near the present site of Nio- 
brara in 1856. Settlement did not extend into the uplands until sev- 
eral years later, after all the desirable valley land had been home- 
steaded. Cattle raising was practiced extensively during the early 
development of the county, and large tracts were included in ranches 
on which beef cattle were grazed. The more severely eroded and 
sandy areas are still used for ranching. 

The first cultivated crops consisted of sod corn and garden vege- 
tables, followed by oats and wheat as conditions became more stable. 
In the latter part of the decade ended in 1879 wheat attained first 
rank in point of acreage, but during the next few years the corn 
acreage was increased at the expense of that used for wheat, and 
corn has been the leading crop ever since. 
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The early agriculture developed slowly, owing to the ravages of 
insect pests, the absence of transportation facilities and markets, and 
the lack of familiarity on the part of the farmers with local climatic 
and soil conditions. ‘The early settlers had little capital to tide them 
over years of crop failure, and after the “grasshopper” year of 
1874, when crops were destroyed over large areas, the settlers were 
slow in recovering. 

The value of ail crops produced in 1929 was $5,833,294. Dairy 
products, in excess of those used in the home, were produced to the 
value of $535,647 and poultry and eggs to the value of $886,501. The 
total value of all domestic animals on farms on April 1, 1930, was 
$6,271,878. 

According to the 1930 Federal census, 61.3 percent of the farm land 
is classed as crop land and is used principally in the production of 
grain, tame hay, or wild hay; 84.1 percent is used as pasture land; 
0.6 percent is included in woodland not pastured; and 4 percent in 
other land which includes building sites, roads, and waste land. 

Corn is by far the most important crop, followed by oats, wild hay, 
alfalfa, sweetclover, and barley, ranking in acreage in the order 
named. Minor crops include wheat, rye, sorgo cane, potatoes, garden 
vegetables, and fruits. 

Table 2, compiled from the Federal census reports, gives the acre- 
age and production of the principal crops grown in stated years and 
shows the general trend of agriculture during the last 50 years. 


TABLE 2—Acreage and production of principal crops in Knon County, Nebr., 
in stated years 


Crop 1879 1889 1899 


Bushels 


; 3, 166, 854 
2 072 64, 

10, 134 328, 710 

2, 38, 278 

1, 086 83, 140 
Tona 

ninaiedes Sen caevesneesecs’ 86, 459 84, 269 

204 33, 204 

2,941 2, 865 

58, 497 43, 164 

1, 029 13, 603 
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The returns derived from livestock and their products are the 
main source of income. In 1929 the value of lvestock and their 
products exceeded the value of all crops. Most of the crops are fed 
to livestock. 

Table 3, compiled from the Federal census reports, gives the num- 
ber and value of domestic animals and poultry on farms and ranges 
in 1910, 1920, and 1930. 


TaBLy 3.—Mumber and value of domestic anumala on farms and aangesa in Kno» 
County, Nebr, in 1910, 1920, and 1930 


Kind of animal 1910 1920 1930 
Number Value Number Value Number Value 

Horses_....-......-----------+ 17, 223 | $1,843, 506 17, 523 | $1, 444, 855 15, 309 $754, 030 
Mules... oe oe 853 106, 914 1, 124 133, 681 1, 368 89, 093 
Asses and burros aed WM 2, 325 11 1,516 4 240 
Beef cattle... _-- = 43,171 | 1,007, 086 46,341 | 2, 176, 083 150,300 | 13, 237, 030 
Dairy cattle... euie 21,201 496, 000 18, 682 803, 780 |...----.----]----------0- 
Sheep... 1,629 8, 003 3,424 36, 871 8, 233 57, 074 
Goats_. 44 154 61 

102, 403 850, 121 110,041 | 2, 245, 074 156, 852 2, 133, 033 

183, 478 68, 852 235, 688 100, 970 2301, 041 1238, 533 

! All cattle 2 Chickens only 


The farm buildings in general are well painted and kept in 
good repair, and many of the houses are equipped with modern 
conveniences. According to the 1930 census, 224 of the farmhouses 
had electric-lighting systems, 582 had modern water systems, and 
893 had radios. The farms are fenced and cross fenced, mainly with 
barbed wire, though many farms are enclosed with hog-tight woven- 
wire fencing. The work animals include heavy draft horses and 
mules. There were 631 tractors, 8306 motor trucks, and 2,706 auto- 
mobiles on farms in the same year. Most farmers have modern 
labor-saving machines, such as gang or sulky plows, disks, drills, 
corn planters, cultivators, and complete equipment for harvesting 
hay. Many farms are equipped with corn binders, corn shuckers, 
hay balers, and silos, and the Nebraska agricultural statistics report 
128 grain threshers, 6 combines, and 1,907 cream separators in the 
county in 1929. On most farms, the more expensive farm machin- 
ery is kept under shelter. 

The 1930 Federal census reports that 95.3 percent of Knox County 
is included in 2,632 farms and that the average size of farms is 
258 acres. The greater number of farms are between 80 and 640 
acres in size, although there are many small holdings and a few 
large ranches including more than 1,000 acres. Shghtly more than 
73 percent of the farm land is classed as improved land, which in- 
cludes crop land and plowable pasture. 

In 1930, owners operated 1,239 farms, 1,368 farms were operated 
by renters, and 25 farms by managers. Both the cash and share 
systems of rental or sometimes a combination of the two are used. 
The share system 1s most popular, 970 farms being rented on shares 
and 898 for cash in 1929. Under the share system the owner re- 
ceives two-fifths of the grain delivered, and from $2 to $4 an acre for 
pasture land and the building site. All seed, labor, and machinery 
are furnished by the tenant When alfalfa land is rented on shares 
the owner usually receives half the hay stacked in the field. Under 
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the cash system it is customary for the tenant to pay from $4 to 
$7 an acre for the use of the land, including the pasture areas. Land 
suited only for pasture may be rented fora lump sum. Most of the 
land rented under the cash system is on the more nearly level areas 
in the southeastern part. 

In general, farm laborers are plentiful. Wages range from 
$30 to $50 a month. Those laborers receiving the higher wages 
usually board themselves, and they are furnished a house to live in. 
Day labor commands from $2 to $2.50 and durmg harvest from $3. 
to $3.50. Corn shuckers receive 4 or 5 cents a bushel. Oats are 
threshed for 3 or 4 cents a bushel and wheat for 6 or 7 cents, de- 
pending on whether the grain 1s shocked or stacked. A few farm- 
ers hire help by the year in order to insure against an inacequate 
supply at critical periods. 

attle and hogs are the chief sources of revenue. Some wheat 
is sold for cash, but the total area devoted to this crop is usually 
less than 3,000 acres annually, and the local consumption of wheat 
greatly exceeds the production. Practically none of the feed crops— 
corn, oats, and alfalfa—is shipped out of the county. 

The raising and winter fattening of beef cattle is the most im- 
portant branch of the livestock industry. The quality of the cattle 
in general is very high. Grade Hereford and Shorthorn are the 
principal breeds, but some farmers have purebred herds, and nearly 
all the range cattle are headed by a purebred bull. Some of the 
native cattle are fattened on the farms where raised, but most of 
them are sold to local feeders or are shipped to outside markets. 
Young calves are fed oats and alfalfa during the winter and are 
allowed to run on the range in the summer until they are 2 or 3 
years old, when they are placed in feed yards for fattening. Many 
ranchers annually ship in 2- or 38-year-old steers for summer graz- 
ing, and a few farmers ship in cattle for winter fattening. The 
animals intended for fattening are fed corn and alfalfa for a period 
ranging from 60 to 90 days and are then shipped to the Omaha or 
Sioux City markets. 

Hog raising is almost as important an industry as cattle raising. 
Most farmers raise from 20 to 30 hogs each year, and a few maintain 
herds of several hundred. The hogs are fed on corn and alfalfa, 
although young pigs usually receive some oats. Most of the hogs are 
raised in connection with cattle feeding. They are of good breeding, 
and there are many purebred herds. Duroc-Jersey, Spotted Poland 
China, and Hampshire are the leading breeds. In the past heavy 
losses have resulted from hog cholera, but in recent years attention 
to vaccination and sanitary measures have greatly reduced losses 
com this disease. Fattened hogs are shipped to Omaha or Sioux 
ty. 

The sale of dairy products is an important source of income on 
many farms. Only a few farms are devoted to dairying exclusively, 
but from 4 to 6 milk cows are kept on the average farm, and the 
surplus dairy products are sold in the nearby towns. Most farmers 
have cream separators. Part of the cream is shipped to Sioux City 
and Omaha. 

Sheep raising does not receive much attention. A few small 
flocks are raised in the rougher sections, Some farmers buy a car- 
load or two of sheep in the fall, fatten them on corn and alfalfa, 
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and sell them when prices are satisfactory. The favorable climatic 
conditions and the abundance of feed would seem to warrant an 
extension of the sheep-raising industry. 

Horse raising 1s confined chiefly to the breeding of work mares. 
Most of the horses are of Percheron breeding. Purebred stallions 
are kept on a few farms. A few mules are raised, but the raising of 
horses and mules has not been profitable during the last few years. 

Poultry constitutes an important source of farm income. few 
chickens are raised on all farms, and on many the flocks are large. 
The local demand for poultry products 1s usually good, and the 
poultry industry is receiving increased attention. Leghorn, Plym- 
outh Rock, and Rhode Island Red are the principal breeds. Ducks, 
geese, turkeys, and guinea fowls are mised by some farmers. 

Cropping methods and practices are similar to those in other parts 
of northeastern Nebraska. Most of the farmed land is used for the 
production of feed crops. 

Corn, the most important crop, is planted between the first and 
middle of May, the greater part being planted in checkrows and the 
rest listed in. Wasted corn is considered by some farmers to be 
more drought resistant than that planted in checkrows, less labor 
is required in preparing the land, and the stalks are less likely to 
lodge, which facilitates husking. Soil washing is likely to be more 
serious in listed than in checkrowed fields, particularly on rolling 
ground, but on level ground listed corn may drown out more readily 
than that planted in checkrows. The corn crop is cultivated 3 or 4 
times during the season, two-row cultivators being commonly used. 
The last cultivation is usually given early in July, after which the 
crop is “laid by” and receives no further attention until harvest, 
except to remove the more injurious weeds by hoeing. 

The corn crop matures in September or early in Gctober, depend- 
ing on the season. The greater part is husked from the standing 
stalks, after which cattle and horses are pastured in the fields during 
the winter. On many farms part of the corn is used for winter 
roughage, and on farms equipped with silos, that from 15 to 20 
acres is cut for silage. Many farmers annually fence off a few acres 
of unhusked corn for fattening hogs and cattle, thereby saving part 
of the expense of husking. The chief varieties grown are Reid 
Yellow Dent, and Iowa Silvermine. Most of the farmers select 
their own seed, either early in the fall when husking, or, during 
favorable seed-maturing years, from the crib when shelling. Some 
seed corn is shipped in, although this is not advisable, as such seed 
usually yields less than good-type well-adapted local seed. Corn 
usually follows small grain or aifalfa in the rotations, although on 
many farms, especially tenant farms, it is grown on the same land 
5 or 6 years in succession. 

Treatments of seed corn have not proved beneficial under Nebraska 
soil and climatic conditions and are not generally practiced. Corn 
smut 1s carried over from year to year in the fields and not on the 
seed, which makes seed treatment ineffective as a control measure 
far this disease. 

Oats are the leading small-grain crop, chiefly because they fit well 
into the rotation, are a good nurse crop, and make very desirable 
feed for horses and young livestock. Most of the oats grown are 
of the early types. The Kherson variety, or strains of 1t, such as 
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Nebraska 21, which is a white high-yielding strain developed by the 
Nebraska Agricultural College, is the most extensively grown. The 
land to be used for oats is usually disked, and the grain is broadcast 
or planted with a press drill late in March or early in April. Early 
seeding is recommended as tests show that early-seeded oats outyield 
those seeded later. Oats usually mature in July and are cut with 
a binder or header, depending on the length of the stems. The crop 
is either shocked or stacked dar threshing. Oats are seldom grown 
on the same land 2 years in succession, and they usually follow 
corn in the rotation. Most of the oats are fed on the farms where 
produced. The straw is almost as valuable as prairie hay for feed- 
ing, and on most farms it is stacked at threshing time. 

Smut sometimes lowers oat yields, especially durmng prolonged 

eriods of rainy or cloudy weather. The injury from this source, 
howeree can be controlled by killing the smut spores on the sced 
before planting. This may be done by spraying the seed the day 
before planting with a solution consisting of equal parts of formal- 
dehyde and water. One quart of solution is sufficient for treating 
about 40 bushels of oats. 

Only a small acreage is devoted to barley, although the production 
of this crop is increasing. The development of high-yielding 
smooth-bearded varieties of barley, such as Comfort and Glabron, 
has removed the disagreeable task of handling the rough-bearded 
varieties which made barley unpopular in the past. Beardless vari- 
eties have not yielded nearly so well as the bearded varieties and 
are not recommended by State agronomists. The early seeding of 
barley during late March or early April at the rate of 2 bushels 
an acre has given the best results. Most of the barley grown is fed 
on the farms. 

Barley ranks next to corn in terms of feed produced an acre. 
Feeding tests show that coarsely ground barley is 90 percent as good 
as corn in a fattening ration. As barley is a aond substitute for 
corn, a reasonable acreage devoted to this crop is worth while to 
insure feed should unfavorable weather reduce the corn yield. Bar- 
ley is almost equal to oats as a nurse crop and 1s used in connection 
with alfalfa seedings. 

Wheat and rye are grown on a few farms. They are planted in 
the fall or spring, and the crops are harvested in the same manner as 
oats. Wheat is grown as a cash crop, and rye 1s used as hog feed or 
for hay and pasture. 

Alfalfa is grown more extensively in Nebraska then in any other 
State, and it 1s the leading tame-hay crop in Knox County. The 
varieties grown are among the most hardy obtainable, including 
Common, Grimm, and Cossack, all of which are resistant to winter- 
killing. Alfalfa seed is usually sown either in April or August, and 
thorough seed-bed preparation is important in obtaining o stand. 
Early plowing followed by sufficient disking, harrowing, and pos- 
sibly rolling, to control weed growth and compact the goal, is desir- 
able in most places. The best results are obtained by planting pure 
certified seed after the first heavy rain, at the standard seeding rate 
of 12 or 15 pounds an acre. Except under extremely favorable con- 
ditions, planting with a press drill is more successful than broad- 
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casting the sced, but drilled seed should not be planted deeper than 
Linch. Seed that is broadcast is usually covered by harrowing. 

On most farms a stand of alfalfa is allowed to remain from 6 to 8 
years, or as long as it remains profitable. A field is rarely frozen out. 

he crop 1s usually cut three tames during the summer. The common 
practice is to stack the hay in the field and haul it to the feed lots 
as needed. It 1s fed to cattle and hogs but seldom to horses because 
of its laxative properties Many farmers run hogs in the alfalfa 
fields during the summer, but cattle are seldom allowed to graze for 
long periods on green alfalfa on account of the danger of bloating. 

Wild hay is an important crop, as large areas in the rougher and 
more sandy uplands and local poorly drained areas in the bottom 
lands are unsuited to grain production. The average yield in recent 
years has been about 1.1 tons an acre. The highest yields are ob- 
tained on the poorly drained alluvial souls. The upland hay grows 
Jess rank, although it has a higher feeding value than that produced 
in the bottom lands. The hay 1s stacked in the field and hauled to 
the feed lots as needed. 

The use of sweetclover has increased remarkably in the last few 
years. This plant is a biennial and dies at the end of the second sea- 
son after producing seed. It 1s used chiefly for pasture and to some 
extent for hay and seed. When hay 1s desired, the crop 1s usually 
cut during the first year before the growth becomes coarse. The 
second year the crop may be allowed to mature and reseed itself, or 
it may be cut with a binder and threshed for seed. ‘The most com- 
mon time of seeding is in early spring, etther late in March or early 
in April. The seed bed 1s prepared in a similar manner to that re- 
quired for alfalfa. The seed 1s generally sown broadcast and cov- 
ered by harrowing, but seed 1s planted with a press drill, which 
usually insures a more uniform stand. From 15 to 20 pounds of 
scarified seed are ordinarily used when seeding broadcast, and this 
may be reduced to 12 pounds when a press drill 1s used. 

Sweetclover has an unusually wide adaptation. It thrives on either 
comparatively wet or dry soils and on soils of either heavy or hght 
texture. Itis very valuable for soil improvement, and many farmers 
state that 1t 1s more satisfactory for this purpose than alfalfa. It 
is adapted to shorter rotations than alfalfa and will probably im- 
prove the productivity of the soil as fast as that crop. The roots are 
Jarge and vigorous, and they decay rapidly at the end of the second 
year’s growth. The crop is a good soil binder and 1s especially valu- 
able on the steeper valley slopes where erosion 1s severe. 

No commercial fertilizer 1s used. The barnyard manure is piled 
on the ground out of doors, where much of its fertilizing value 1s 
lost by leaching; 1s hauled in the fall or spring; and is usually spread 
on the land to be used for corn or small grain. It 1s often applied to 
the more eroded or more sandy parts of the field, 1 order to increase 
the organic content and retard erosion. On rented farms little care 
is used 1n applying manure where it 1s most needed, most of 1t bemg 
spread on the land adjacent to the barnyard. 


SOILS AND CROPS 


Knox is one of the leading meat-producing counties of Nebraska. 
Tt ranks twelfth in size among the Nebraska counties but, according 
to the Nebraska agneultural statistics for 1929, ranks sixth in the 
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production of hogs and ninth in the production of cattle. Its high 
rank as a meat-producing county is owing largely to the favorable 
climatic and soil conditions for the production of feed for livestock. 

The spring weather is cool, favoring the rapid growth of oats, and 
the summers are characterized by long warm days and nights which 
are especially favorable to the growth of corn and alfalfa. About 
61 percent of the total land area is under cultivation, and nearly all 
the cultivated soils are adapted to the production of one or more of 
the leading feed crops. Most of the uncultivated land is suited only 
for natural pasture and hay land. The county is within a short 
hauling distance of Sioux City, Iowa, an important meat-buying and 
meat-distributing center, and the low freight cost to this point also 
favors the livestock industry. 

A diversified farming system, mcluding the growing of feed crops 
and the raising and fattening of cattle and hogs, is almost unvers- 
ally practiced. Practically all the feed is consumed on the farms 
where produced or is sold to local feeders. Corn was grown on 
about 57 percent, oats on about 26 percent, and tame hay on about 
9 percent of the cultivated land in 1929. Of the tame-hay acreage, 
about 76 percent was used for alfalfa and most of the remainder 
for sweetclover and Sudan grass. Among the minor cultivated 
crops, barley and rye, both of which are used for feed, are the most 
important. Wheat is the only cash crop, but it seldom occupies 
more than 3,000 acres, as it does not seem to be well adapted to the 
prevailing climatic conditions. The winter varieties of wheat fre- 
quently freeze out, and spring wheat is often mjured by rust and 
smut. In addition, wheat, not beng a feed crop does not fit well 
with the general-farming system. It cannot be used as a nurse crop 
for alfalfa and sweetclover as advantageously as oats, and wheat 
straw has a lower feeding value than oat straw. 

The soils, although well adapted, as a whole, to the crops com- 
monly grown, have a rather wide range in characteristics, produc- 
ing capacity, and crop adaptability, making it necessary for the 
farmer, at least in certain sections, to adjust his farming system 
to the local soil conditions if he is to receive the largest returns. 

Knox County is in the prairie region of the United States, and all 
the soils not severely eroced or not developed on the most recently 
deposited stream sediments have dark-colored topsoils, owing to 
an abundance of black organic matter derived from decayed grass 
roots. However, a large part of the county has been rather severely 
eroded by wind and water, and over rather large areas the decayed 
vegetation has been removed almost as fast as it has formed, 
leaving the soils prevailingly hght in color. Geologic formations, 
ranging from heavy shales to coarse sands and gravels, are exposed 
both in spots and over large areas, and the soils in different locali- 
ties naturally show marked contrasts in texture. Differences in the 
degree of erosion and in the character of the geologic formations 
have also produced differences in the structure, compaction, and 
chemical composition of the soils in different localities. 

Throughout the upland part the soils are rather closely related 
to the geologic formation, in that those developed on a given forma- 
tion, although differng among themselves in some respects, have 
a greater number of common characteristics than occur in those 
developed on different formations. 
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In the southeastern part and comprising about 60 percent of the 
county is the loess hill section where the loess formation, consistin, 
of light-gray limy floury silt, covers the greater part of the innd 
surface. The more extensive soils in this section have developed 
from the loessial material, are silty and friable throughout, have 
high moisture-retaining powers, are easily maintained in good tilth, 
and are well supplied with lime. About 75 percent of the area oc- 
cupied by them 1s under cultivation. Those soils occupying the less 
eroded parts of the area have accumulated an abundance of organic 
matter and have dark-colored topsoils. They are, as a whole, more 
productive and adapted to a greater variety of crops than the more 
extensive soils in any other part of the county. Corn is grown on 
about 55 percent of the cultivated land, oats on about 28 percent, 
and alfalfa on about 10 percent. The rest is used chiefly for sweet- 
clover, although small fields of wheat, barley, Sudan grass, and 
mixed timothy and clover occur on many farms. The high organic- 
matter content and friable character of the dark-colored loess- 
derived soils make them especially adapted to corn which requires 
a mellow seed bed, a rather even soil temperature, and an abundance 
of moisture and nitrogen. The organic matter is the chief source 
of nitrogen, increases the water-holding capacity of the soils, as- 
sists them in maintaining a uniform soil temperature, and promotes 
favorable tilth. The friable character of the soils is associated with 
a rather granular or crumblike structure allowing easy penetration 
of the corn roots and free passage of air and water, which change 
the raw vegetal and mineral constituents of the soils into plant 
food suitable for the growing corn crop. Lime, which is also abun- 
dant, is not a special requirement of corn, but it is beneficial because 
it prevents the soil from becoming sour, or acid, and assists in pre- 
serving its organic-matter supply and crumblike structure. Lime 
is a necessary soil constituent for the successful production of al- 
falfa. Those soils occupying the more severely eraded parts of the 
loess hill section are low in organic matter and prevailingly light 
in color. They are topographically unsuited to cultivation and are 
used chiefly for hay and pasture land. 

In the west-central part, on the Holt table, the loess formation 
has been removed from most of the land, exposing the underlying 
sands and gravels. The soils over the greater part of this section, 
which occupies about 12 percent of the county, are extremely porous, 
somewhat droughty, and low in lime. The more extensive ones are 
fairly stable, owing to admixtures of silt, clay, and organic matter, 
and have dark-colored topsoils. However, the soils over consider- 
able areas are decidedly unstable and have been subjected to such 
constant wind erosion that their topsoils are prevailingly low in 
organic matter and light in color. Only about 40 percent of these 
soils, including the darker colored soils, is under cultivation. Corn 
is grown on about 80 percent of the cultivated land, oats on about 
5 percent, sweetclover on about 10 percent, and rye or Sudan grass 
on most of the rest. The low oat acreage on the Holt table is largely 
owing to the difficulty experienced in obtaining a firm, compact, 
seed bed in the sandy soils and to the danger of the sand blowing, 
thereby exposing the young roots to drought before they are firmly 
established. The alfalfa acreage on the sandy soils of the section is 
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practically negligible also, this crop being confined largely to the 
subirrigated bottom lands, Both corn and sweetclover seem to be 
fairly well adapted to the sandy conditions and give higher returns 
in feed than any other crop, probably because they have wide-spread 
root systems and are able to obtain moisture from considerable areas 
and depths. The unusually large sweetclover acreage 1s also owing, 
in part at least, to the ability of this crop to continually resced itself, 
provided it 1s not severely grazed. However, yields of all crops 
average 15 or more percent lower than those obtained on the finer 
textured soils in the loess hill section. The lighter colored sandy 
soils of the Holt table are used for native pasture and hay land. 
Some of the largest cattle ranches are located in this section, and 
large quantities of prairie hay are produced annually. 

In the north-central and northwestern parts, throughout the Pierre 
plains and hills section, both the loess and sand formations have been 
removed from much of the land, exposing the underlying Pierre 
shale. The soils developed on this material consist largely of dense 
blue clay, im which there 1s an intricate network of seams and cracks 
filled with finely divided lime. In the less eroded situations the top- 
souls are dark colored, in many places almost black, but im severely 
eroded areas, which are very extensive, they assume the color of the 
parent formation Considering their heavy texture, the clay soils 
are remarkably porous, owing largely to the manner in which their 
lime is distributed, but they are not droughty. 

Only about 30 percent of the Pierre plains and hills section 1s 
under cultivation. This low percentage is owing partly to the general 
roughness of the land surface, partly to the heavy clayey character 
of the more extensive soils, and partly to the difficulty experienced, 
over much of the section, in obtaining good well water from the 
shale formation which is on or near the surface. In addition, most 
of this land was formerly included in Indian reservations, and much 
of it is still owned by Indians who, as a rule, cultivate only enough 
land to supply their immediate need for food. 

Corn, as in the other parts of the county, 1s the leading crop, occu- 
pying about 85 percent of the cultivated land. Oats occupy about 
5 percent, alfalfa about 3 percent, and the rest 1s used largely for 
sweetclover. Crop yields over this section as a whole average a trifle 
higher than those on the dark-colored sandy soils of the Holt table, 
but they are m general lower than those obtained on the silty soils 
of the loess hill section. 

Although the silty, sandy, and clayey soils occur chiefly in the loess 
hill, Holt table, and Pierre plains and hills sections, respectively, 
none of them is confined to these sections. Any one may occur where- 
ever the geologic formation necessary for its development is exposed 
to weathering. Numerous patches of silty souls developed on loess 
occur both in the Holt table and Pierre plains and hills sections. The 
greater part of the cultivated land in the latter section consists of 
loess-derived soils which still cap the heavy blue shale over large 
areas. Clay soils occur in a few places in the loess lll section, and 
in many places in the Holt table section, and patches of sandy soils 
are scattered throughout all parts of the county. In addition, each 
of these sections includes soils resulting from the weathering of 
mixed geologic materials and, especially in the Pierre plains and hills 
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section, from gravel deposits and sandstone or chalk rock formations. 
In fact, about 30 percent of the Pierre plains and hills section is 
covered with exposed glacial debris consisting of o heterogeneous 
mixture of sand, clay, and gravel, together with numerous granitic 
and quartzite boulders of different sizes. Each of the sections in- 
cludes bottom-land soils which have weathered from recently depos- 
ited stream sediments derived from a variety of sources. The bottom- 
land soils, especially the darker colored and better drained ones, are 
the most productive corn and alfalfa soils, regardless of the character 
of the material from which they have weathered. 

The soils, although numerous and varied, may be separated, accord- 
ing to the crops which are most extensively grown on them and for 
which they seem to be best suited, into four broad groups as follows: 
General-farming soils, corn and sweetclover soils, corn and alfalfa 
soils, and native pasture and hay soils. This system of grouping is 
not intended to mdicate that the crops mentioned in connection with 
a particular group are the only crops that can be successfully grown 
on the soils of that group. All the crops can be grown on nearly all 
the soils, except those which are topographically unsuited to culti- 
vation. However, larger returns are obtained, year in and year out, 
from the soils of a particular group when those soils are used for 
the crops or combination of crops to which they are best adapted. 
The grouping 1s based, not only on soil and crop adaptations, but 
also on those soil characteristics which are responsible for these 
adaptations and on surface features and drainage conditions. None 
of the soil groups is confined to a particular part of the county, al- 
though some soils m each group are of very local occurrence. 

In the following pages of this report the soils of Knox County are 
described in detail, and their crop adaptations are discussed; the 
accompanying soil map shows their distribution; and table 4 gives 
their acreage and proportionate extent. 


Taste 4—Acreage and proporteonate extent of soils mapped m Knox 
County, Neb:. 


Per- Per- 
Type of soil Acres cent Type of soil Acres | ent 
Moody silt loam.-.-----.----- 10 8 || Wabash very fine sandy loam... 3, 136 4 
Moody silt loam, deep phase_ 3 7 || Crofton silt loam. ....-...... -| 37,312 2 
Moody very fine sandy loam...-_.-- 8 4 || Crofton very fine sandy loam ~| 19, 584 7 
Moody very fine sandy loam, deep Knox silt loam--.--...-..- 704 1 
hi 41,024 6 7 || Boyd clay loam. 64, 576 0 
3.4 |] Boyd clay_._.-- 808 1 
18 || Boyd sandy loam. 9, 856 4 
Moody sandy loam 10 || Shelby Joam...--..-.---.-- 12, 736 8 
Marshall fine sandy loam-- -| 16, 136 27 || Shelby gravelly sandy loam.. 7, 488 0 
Marshall sandy loam_--- -| 2,240 3 || Shelby sandy Joam_-.--__- 960 1 
Marshall loamy sand. . 1, 664 3 || Valentine sand.... 8, 128 1 
Halli very fine sandy lo: 8, 704 1 2 |] Valentine loamy sa: 2,308 4 
Hall silt loam... 1 864 7} Holt sandy toam.. 7, 616 1 
Boyd clay loam, 8, 968 6 || Holt sandy loam, hilly p 3, 904 5 
Judson silt loam 6, 120 7 || Holt fine sandy loam-__-_-__- 7, 206 0 
Dickinson loamy s 38, 016 5 2 || Holt very fine sandy loam. 896 1 
Dickinson fine sandy loam_ 88,448 | 12 4 || Dickinson gravelly sandy loam. 17, 216 4 
QO’ Neill sandy loam.._._- 10, 112 14 || Sogn loam__..-.-------------- 1,408 2 
O'Neill loamy sand... 2, 752 4 |! Butler silt loam.._._....... 1, 856 3 
Lamoure silty clay loam.._.- 6,720 9 || Sarpy very fine sandy loam. 3, 804 6 
Lamoure very fine sandy loam-_ 20, 352 2 8 || Sarpy sand.---------..-... 4, 006 6 
Lamoure fine sandy loam.... 832 1 |] River wash..-....-..2--.2----e eee 3, 328 5 
Cass fine sandy Joam.... 20, 736 29 
Cass loamy sand..... 4,160 8 Total............2-2---------- 716, 160 |--...- 


Wabash silt loam. 
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GENERAL-FARMING SOILS 


The general-farming soils occupy 41.3 percent of the land. They 
include the Moody, Marshall, Judson, and Hall soils and the terrace 
phase of Boyd clay loam. Some of these series include several soil 
types or phases of types, malang a total of 14 soils. The Marshall 
and Moody soils are in the uplands, and the other soils are in stream 
valleys, either on terraces or terracelike colluvial slopes. 

All the soils belonging to this group have accumulated an abun- 
dance of organic matter and have dark, in places almost black, top- 
soils ranging from 8 to more than 18 inches in thickness. The soils 
are highly retentive of moisture, are well drained, and, except in local 
spots, are topographically suited to cultivation. They contain lime 
in their subsoils, but the depth of its occurrence and its abundance 
differ somewhat in the different soils. All the soils, except the ter- 
race phase of Boyd clay loam, which contains an abundance of clay 
and 1s somewhat, difficult to handle, are friable throughout. 

The soils of this group are well adapted to all crops commonly 

rown in the county. They are not quite so productive of corn and 
alfalfa as the best bottom-land soils, but they are adapted to a wider 
variety of crops than those soils and are more productive of all crops 
than any upland or terrace soil not belonging to the group. About 
90 percent of the area occupied by them 1s under cultivation. Corn 
is grown on about 50 Nota oats on about 35 percent, and alfalfa 
on about 10 percent of the cultivated land. ‘The rest is used chiefly 
for sweetclover, although barley, wheat, and rye are grown in small 
fields on many farms. The uncultivated land is included largely 
in feed lots, building sites, and small pastures for the milk cows and 
work animals. 

Crop yields are rather uniform. Some of the soils produce a 
little higher yields than others, but this is owing more to differences 
in the surface rehef, particularly the slope of the land and its ele- 
vation with respect to surrounding areas, than to differences in the 
soils themselves. As a rule, the upland soils of the group have 
more sloping surfaces than the terrace soils, and less of the rainfall 
sinks into the ground than on the benches. In addition, the upland 
soils are not so favorably situated to receive moisture from higher 
levels as the terrace soils and are naturally a little less productive. 

Moody silt loam.—Moody silt loam is the most extensive general- 
farming soil. It occurs in nearly all parts of the loess-covered up- 
land, except on the more nearly level remnants of the old loess plain; 
in severely eroded localities; and around the margins of areas occu- 
pied by sandy soils. The largest developments are in the eastern 
part of the county. The surface relief ranges from gently to steeply 
rolling, and drainage is everywhere thorough. 

The 10- to 12-inch topsoil 1s very dark grayish-brown friable silt 
loam which in most places is well supplied with organic matter. 
In some areas, especially on the steeper slopes, erosion has removed 
the dark-colored material, grving the soil a dark-and-light spotted 
appearance. However, such areas are small, and, although nearly all 
the land is subject to some erosion, a negligible part of it has lost 
its dark-colored topsoil. The subsoil, which continues to an average 
depth of 4 feet, 1s grayish-brown, hight grayish-brown, or almost 
white mellow silt loam. It is very hmy and in the upper foot or so 
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contains numerous small hard, almost round lime concretions ranging 
from one-fourth to three-eighths of an mch in diameter. 

The soil as mapped includes some patches of Moody very fine sandy 
loam, but the bodies are few and small, and the soil as a whole 1s 
very uniform throughout its occurrence. 

About 90 percent of Moody silt loam is under cultivation or is 
occupied by building sites and feed yards, and the rest, including the 
more severely eroded areas, is used chiefly for pasture land. About 
55 percent of the cultivated land is devoted to corn, about 28 percent 
to oats, about 8 percent to alfalfa, and the remainder largely to 
sweetclover, barley, rye, wheat, potatoes, and timothy and clover 
mixed, all of which are grown in small fields on most farms. 

Crop yields on this soil are about the average for the county as 
a whole, They are a trifle lower than those obtained on the deep 
phases of the Moody soils and on the Waukesha and Hall soils, 
because those souls occupy more nearly level areas where more of the 
precipitation sinks mto the ground and where the soils, being less 
subject to erosion, have developed deeper topsoils than has Moody 
silt loam. Yields, especially of corn and alfalfa, are also lower 
than on most of the bottom-land soils where ground water is within 
reach of corn and alfalfa roots. However, Moody silt loam gives 
higher yields of all crops than any of the sandy or hght-colored up- 
land or terrace soils and higher yields of small grains than any 
bottom-land soil in the county. The average yield of corn over a 
period of years is about 32 bushels an acre and of oats about 31 
bushels. Alfalfa yields about 214 tons of hay an acre during the 
first 4- or 5-year cropping period, after which yields decline as on 
all upland soils in Nebraska, because the alfalfa roots exhaust the 
deep-seated moisture supply, and in this region the plant cannot 
make optimum growth on the moisture suppled by precipitation 
alone. 

Moody silt loam is easily handled and, 2f care is taken to prevent 
erosion on the steeper hillsides, maintains its high pradicng power 
year after year. It can be cultivated under a fairly wide range of 
moisture conditions. Clods are formed if 1t 1s plowed when wet, 
but the lumps are easily reduced by subsequent tillage 

Moody silt loam, deep phase.—The deep phase of Moody silt loam 
is less extensive than typical Moody silt loam and differs from that 
soil chiefly in the greater thickness and higher organic-matter con- 
tent of its topsoil. The deeper soil occurs in the more nearly level 
parts of the loess-covered uplands and on long gradual loess-covered 
slopes. The largest developments are on the tablelands west of 
Wausa, north of Crofton, and northwest of Winnetoon. 

The soil 1s well drained but has been subjected to a mmmum 
of erosion, and organic matter has naturally accumulated in larger 
amounts than in typical Moody silt loam. The topsoil of the deep 
phase is 18 or 20 inches thick, in contrast to the 10- or 12-inch thick- 
ness of the corresponding layer in the typical soil. It is very dark 
grayish brown, contains a little more clay, and is slightly more com- 
pact than any layer in Moody silt loam, but the compaction is so 
slight as to be scarcely noticeable, and the entire soil is easily pene- 
trated by roots, air, and moisture. The lower part of the subsoil, 
beginning at an average depth of 32 inches, is hght grayish-brown 
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floury silt. Lime, in sufficient concentration to be visible to the eye 
or to effervesce when dilute hydrochloric acid is applied, hes at much 
greater depth than in Moody silt loam, being about 3 feet below the 
surface on the gradual slopes and from 4 to 5 feet below on the more 
nearly level areas. However, no part of the soil appears to be 
deficient in hme, so far as crop necds are concerned. 

The deep phase of Moody silt loam is one of the strongest and most 
productive soils in the uplands, and practically all of it 1s under 
cultivation. The same crops, in about the same acreage latios, are 
grown as on Moody silt loam, but yields average about 5 percent 
higher than on that soil. The deeper soil is also a very httle more 
easily farmed, on account of its more even surface, and it has a 
slightly higher sale value than Moody silt loam. 

Moody very fine sandy loam.—Moody very fine sandy loam differs 
from Moody silt loam only in that it contains a little more very 
fine sand 1n its topsoil. The sand content, although sufticient to make 
the soil a trifle easier to handle than Moody silt loam, does not 
noticeably reduce the moisture-holding capacity of the soil or its 
susceptibility to erosion. The surface features are similar to those 
of Moody silt loam, and the soil has about the same producing 
power as that soil. Tt occurs in bodies of various sizes in nearly all 
parts of the county, but chiefly in the western, eastern, and south- 
eastern parts, where the sandy soils are most extensive. Admix- 
tures of wind-blown sand are largely responsible for the slightly 
sandy texture of the topsoil Practically all the land is under 
cultivation. 

Moody very fine sandy loam, deep phase.—Moody very fine sandy 
loam, deep phase, resembles typical Moody very fine sandy loam in 
all characteristics, except that its topsoil averages 6 or 8 inches 
thicker. Soil of this phase has a more even surface relief than Moody 
very fine sandy loam, as it occurs chiefly on ny level divides 
and long gradual slopes. Large areas are around and west of 
Winnctoon east of Verdigris Creek, south of Middle Branch Verdi- 
gris Creek, northwest of Wausa, and around Crofton. 

Practically all the land 1s under cultivation, It 1s regarded as 
one of the strongest and most productive upland soils and 1s as well 
adapted to all crops commonly grown as the deep phase of Moody 
sult loam. It 1s considered as productive as that soul. In fact the 
farmers recognize no differences between the deep phases of Moody 
sult loam and Moody very fine sandy loam in crop yields, crop 
adaptabilities, or tillage requirements, and the deep phases of both 
sous are regarded as superior to the typical soils, especially in their 
producing powers, 

Moody fine sandy loam.—Moody fine sandy loam differs from 
Moody very fine sandy loam and Moody silt loam m that both the 
topsoil and subsoil are sandier, looser, and more friable. It does 
not produce such high average yields as those soils, but in seasons 
of normal rainfall the difference 1n crop yields is very slight. This 
soil is of minor agricultural importance. Most of the bodies are 1n 
the western and southeastern parts of the county. 

Moody fine sandy loam, deep phase.—The deep phase of Moody 
fine sandy loam, lke the corresponding phases of the other Mood 
soils, has a smoother surface relief than the typical soil, the topsoil 
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is thicker, and the subsoil is slightly heavier. Soil of this phase is 
a little more productive than typical Moody fine sandy loam, but, 
on account of its small extent and local occurrence, 1t is of minor 
ugricultural 2mportance. Most of it occurs in the southern part 
of the county. 

Moody sandy loam.—Moody sandy loam is the most sandy Moody 
soil. In most places only the topsoil contains a large percentage 
of sand which is intimately mixed with an abundance of silt and 
organic matter, so that the soil 1s not unstable or droughty. The 
sibscil in most areas is similar to that of Moody silt loam and Moody 
very fine sandy loam, being fine textured and retentive of moisture, 
but it 1s more variable 1n its characteristics than the subsoil in any 
other Moody soil, owing largely to differences in the amount and 
distribution of the sand. In some places the sand has become so 
mixed with the silt in the subsoil as to make that layer rather porous, 
and in several small bodies an almost pure gray sand occurs below 
a depth ranging from 3 to 4 feet. However, these variations are of 
local occurrence, and the soil as a whole is eyual to Moocly fine sandy 
loam for genera] farming. It occupies only a few bodies. One of 
the largest, comprising about 400 acres, is south of Little Bazile 
Creek in Cleveland Township. 

Marshall fine sandy loam.—Marshall fine sandy loam occupies sev- 
eral bodies, most of which are south of Niobrara River in the west- 
ern part of the county. One of the largest, comprising about 4 
square miles, 1s 4 mies east of Knoxville in Washington ‘Township; 
a smaller body 1s about 214 miles southeast of that town; and an 
area comprising about 900 acres 1s near Venus in Walnut Grove 
Township. The remaining bodies are small and scattered. 

The surface relief ts nearly level or gently undulating, except 
locally in the vicinity of drainageways where 1t may be rather steeply 
sloping, AJL the land 1s well drained, and practically none of it 1s 
being subjected to severe erosion. 

The topsoil is very dark grayish brown and ranges from 12 to 16 
inches in thickness. It contains considerable fine sand, but this is 
intimately mixed with an abundance of silt and organic matter which 
stabilizes the material, The subsoil is hight yellowish-brown floury 
silt similar to that underlying the Moody soils, except that it does 
not contain sufficient lime to effervesce when dilute hydrochloric 
acid is applied. The hght-colored silt mm most places is underlain 
by loose gray sand at a depth ranging from 28 to 36 inches bencath 
the surface of the ground. This soil as a whole is not quite so reten- 
tive of moisture as the Moody soils, crop yields on it averaging 
from 5 to 10 percent lower than on Moody silt loam or Moody very 
fine sandy loam. P»actically all the land is under cultivation. 

A phase of this soil occurs wherever the loessial mantle is com- 
paratively thin and overlies loose gray sand. Most bodies of this 
included soil are small and widely scattered, and they are not sep- 
arated on the soil map from typical Marshall fine sandy loam. Such 
areas occur in nearly all parts of the county but are most numerous 
in the southwestern part. One of the largest, comprising about 400 
acres, is 4 miles southeast of Middlebranch. All the bodies have 
nearly level or gently undulating surface relief. They are well 
drained, but none of them is at present subject to much erosion. 
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The topsoil, which ranges in thickness from 12 to 18 inches, has 
accumulated an abundance of organic matter and is very dark gray- 
ish brown. Its texture, although usually fairly uniform in a par- 
ticular body, ranges as a whole from silt loam to fine sandy loam, 
the very fine sandy loam predominating. The upper part of the 
subsoil, which extends to an average depth of 24 inches, 1s light- 
brown silt loam, and the lower part 1s ight yellowish-brown or al- 
most white floury silt containing an abundance of lime, much of 
which occurs in small rounded concretions from one-eighth to one- 
fourth inch in diameter. 

The accumulation of lime is characteristic of the Moody soils, but 
it 1s not practical to make the separation for these small areas. This 
layer extends to an average depth of 42 inches where 1t gives way 
abruptly to loose gray sand with a low lime content. The entire soil 
is friable. The porous sand lies at too great a depth to produce a 
droughty condition, and the soil 1s very retentive of moisture. Prac- 
tically all this included soil is under cultivation. 

Marshall sandy loam.—Marshall sandy loam resembles Marshall 
fine sandy loam in most characteristics, but the sand in its topsoil 
is of slightly coarser grade, and the topsoil layer is not quite so 
well supplied with organic matter. The subsoil is a httle sancher 
than the corresponding layer in Marshall fine sandy loam, and the 
soil as a whole is not quite so retentive of moisture as that soil 
However, these differences are very slight, and, although Marshall 
sandy loam is a little less productive in dry seasons than Marshall 
fine sandy loam, it returns good yields of all crops common to the 
county. ‘Practically all the land is under cultavation, This soul 
1s of local occurrence, most of it occurring in the southwestern part 
cf the county. The largest body, comprising about 700 acres, is 1 
mile west of Venus. The rest of the areas are few and small. 

Marshall loamy sand.—Marshall loamy sand occurs only where 
wind-blown sand covers loessial material to a depth ranging from 
6 to 20 inches. It occupies only a few small bodies, most of which 
are in the vicinity of Creighton, although the largest, comprising 
about 400 acres, is south of Venus. 

The topsoil consists largely of loose and porous fine sand or 
medium sand. It contains sufficient organic matter to give the 
8- or 10-inch surface layer a dark color but not enough to stabilize 
the sand, especially when the land is brought under cultivation. 
The subsoil, beginning at a depth depending on the thickness of the 
sand deposit, but m few places exceeding 20 inches, is light-gray 
floury silt or a silt and sand mixture, and it 1s highly retentive of 
moisture. 

This soil is not droughty, and, although it 1s not well adapted to 
small grains and alfalfa on account of its unstable topsoil, it re- 
turns almost as high yields of corn as any of the Marshall or the 
more sandy Moody soils. Practically all the land is under cultiva- 
tion, but, owing to its small extent, 1t 1s of minor agricultural im- 
portance. 

Hall very fine sandy loam.—Hall very fine sandy loam is the most 
extensive terrace soil in the general-farming group, but 1t occupies 
only 13.6 square miles. It occurs in small bodies and narrow strips 
in some of the stream valleys. One of the largest developments, 
comprising about 250 acres, 1s west of Pishelville on the south side 
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of Niobrara River. Most of the other bodies and strips, although 
numerous, are smaller. 

This soul has developed from gray loess similar to that underly- 
ing the Moody soils of the uplands, but which was carried to its 
present position by streams and deposited along their courses when 
they were flowing at higher levels Subsequent deepening of the 
stream channels left the deposits from 8 to 50 feet above the pres- 
ent bottom lands, and prolonged weathering, together with the 
accumulation of organic matter, produced the present soil. 

The surface relief is nearly level or very gently undulating, but 
the slope down the valleys and toward the streams is sufficient to 
afford ample surface drainage, and all the land has good under- 
drainage. 

The topsoil ranges from 16 to 20 inches in thickness. It 1s friable 
throughout, and owing to an abundance of organic matter, is very 
dark grayish brown. Over most of the area classed with this soil, 
the topsoil has a very fine sandy loam texture, but in a few of the 
bodies the surface layer is fine sandy loam or sandy loam. The up- 
per part of the subsoil 1s brown or grayish-brown silt loam, It is a 
little more compact than the topsoil but 1s easily penetrated by plant 
roots and allows free air and water movement. The lower part of 
the subsoil, beginning at a depth of about 36 inches, is light-gray 
floury silt which continues to a depth exceeding 6 feet. It 1s very 
lamy and im many places in the upper 18 or 20 inches contains scat- 
tered, hard concretions of lime from one-eighth to one-fourth inch 
in diameter. The soil 1s very retentive of moisture. Aside from the 
slight textural variations in its topsoil, it is remarkably uniform 
throughout the area of its occurrence. 

Hall very fine sandy loam is well adapted to all crops commonly 
grown here. It occupies 2 much smaller area than the principal 
upland soils but 1s more favorably situated to receive moisture from 
higher levels, which, together with that received through precipita- 
tion, gives it a somewhat higher producing power than the best up- 
land soil. Practically all the land 1s under cultivation, about 60 
percent being devoted to corn, about 25 percent to oats, about 12 
percent to alfalfa, and the rest to swectclover, barley, and other 
crops grown for sustenance and feed. 

The average yield of corn 1s about 40 bushels an acre, of oats about 
35 bushels, and of alfalfa about 3 tons of hay. Yields of corn and 
alfalfa are a trifle lower than those obtaimed on some of the bottom- 
land soils, but the yields of other crops are not exceeded on any other 
soil in the county. 

Hall silt loam.—Hall silt loam, like Hall very fine sandy loam, 
occupies high and low terraces along some of the larger streams. It 
is a little less extensive than Hall very fine sandy loam and, although 
as productive as that soil, 1s of minor agricultural importance. One 
of the largest developments, comprising about 800 acres, is at the 
mouth of Wiegand Creek in the northeastern part of the county. 

This soul is identical with Hall very fine sandy loam in all charac- 
teristics except the texture of its topsoil, this lve containing less 
very fine sand and more silt than the corresponding layer of the fine 
sandy loam. Practically all the land is under cultivation and is used 
for the same crops as are grown on Hall very fine sandy loam. 
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Those areas coeupying the higher terraces lie from 20 to 30 feet above 
the rest of the soul, 

Boyd clay loam, terrace phase.—Boyd clay loam, terrace phase, 
is one of the least extensive terrace soils. It occurs chiefly in the 
northern part, on some of the terraces in the valleys of Niobrara 
River and Bazile, Verdigris, and Wiegand Creeks. The largest 
development, comprising about 800 acres, is on the west side of 
Niobrara River in Raymond Township. 

The soil throughout is composed largely of clay, but it contains 
an abundance of lime, in the form of seams, streaks, and splotches, 
which reduces the compaction of the dense clay and renders the soil 
remarkably friable considering its heavy texture. The 8- to 14-inch 
topsoil is very dark grayish-brown heavy silty clay loam or clay, well 
supplied with organic matter. The rest of the soil 1s dark bluish- 
gray heavy clay. 

Practically all the land is under cultivation, and it is very produe- 
tive but rather difficult to handle. If plowed when wet hard lumps 
develop, which require freezing and thawing or wetting and drying 
before granulation is restored. It is almost impossible to plow the 
land when it is extremely dry, but under favorable moisture condi- 
tions good tilth is easily maintained. 

This soil is used for all crops commonly grown, and yields during 
ears of normal precipitation are about the same as on Hall silt loam. 
n dry years they are somewhat lower because the dense clay shrinks 

and cracks, injuring the crop roots. On account of its small extent 
the soil 1s of only local agricultural importance. 

Judson silt loam.—Judson silt loam consists of very dark grayish- 
brown friable silt loam or very fine sandy loam, which extends with 
little change to a depth exceeding 4 feet. It occupies broken strips 
in a few of the narrower stream valleys. Few of the strips exceed 20 
rods in width, and most of them are much narrower. Some of the 
longest are along branches of Howe Creek in Hill Township. 

This soil has develo ed from dark-colored topsoil material which 
has washed or rolled down from the higher lying soils and accumu- 
lated near the bases of the slopes or in the narrow valleys. It is 
naturally well supplied with organic matter and is very productive, 
but most of it occurs in strips too narrow for profitable farming 
and is therefore included in pasture land. The soil is low, but not 
deficient, in lime. 


CORN AND SWEETCLOVER SOILS 


The corn and sweetclover soils occupy only 19.4 percent of the area 
of the county. They include two Dickinson and two O’Neill soils, all 
of which are composed largely of sand. The Dickinson soils occupy 
upland positions and occur chiefly in the Holt table section of An 
county, but they are also extensively developed in the Pierre plains 
and hills section and occur locally in the loess hill section. The 
O’Neill soils occur on terraces, chiefly in the Niobrara River and 
Verdigris Creek Valleys. 

All these soils have accumulated rather large quantities of organic 
matter and have very dark colored topsoils. In addition, the topsoils 
contain small quantities of silt which, together with the organic mat- 
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ter, gives them considerable stability. The subsoils are composed 
of porous gray sand, and the soil throughout is rather low in hme. 

The surface relief ranges from nearly level to gently rolling. 
Surface drainage is not well established because most of the precip- 
itation 1s absorbed by the sand. The silt and organic matter in the 
topsoil layers enables these layers to retain considerable moisture, but 
the high sand content of the entire soil makes the soils more droughty 
and, during dry windy weather, more subject to drifting than any 
soil in the gencral-farming group. During seasons of high pre- 
cipitation, these soils are almost as productive of all crops commonly 
grown as any of the upland and terrace soils, but in seasons of normal 
or subnormal precipitation all crops yield less than on the finer tex- 
tured cultivated soils. When such seasons are accompanied by con- 
siderable windy weather, as they usually are, small-grain crops return 
exceptionally low yields because the drifting sand exposes their shal- 
low root systems to drought. Oats are grown on only about 5 percent 
and wheat on probably less than 1 percent of the area occupied by 
these soils. Alfalfa does fairly well for a few seasons, provided 
a good stand 1s obtained, but this crop requires an abundance of 
deep-seated moisture, which is not present in the porous sandy sub- 
soils, and alfalfa yiclds rapidly decline after 2 or 8 years. In addi- 
tion, the loose sandy topsoil does not afford the firm seed bed so 
necessary for obtaming good stands of alfalfa, therefore this crop 
is seldom grown. 

Corn, which 1s planted rather deeply, is not greatly injured by 
drifting sand. This crop has a much deeper and wider spreadin 
root system and is able to obtain moisture from greater depths ane 
from larger areas than are small grains. It produces fair yields 
even in the drier years and, because it 1s the most important feed 
crop, is grown extensively. During most years 1t occupies about 
80 percent of the farmed land. 

Continued corn production rapidly depletes the soil nitrogen, 
and in order to remedy this situation more sweetclover is grown 
on the Dickinson and O'Neill soils than on any other soul. This 
crop, although not valued so highly for feed as alfalfa, is much 
better adapted to the sandy soils than that crop. Less difficulty is 
experienced 1n obtaining a good stand of sweetclover than of alfalfa, 
and the crop requires less moisture, can be sown earler in the spring, 
and is much hardier than alfalfa. In addition, sweetclover is as 
well equipped to obtain nitrogen from the air and store it in the 
soil as 1s alfalfa, and without it the farmers on the Dickinson and 
O'Neill soils would experience much difficulty in maintaining favor- 
able yields of corn. Sweetclover is grown annually on about 10 
percent of the area occupied by these soils 

Dickinson loamy sand.—Dickinson loamy sand is the second most 
extensive soil in this group. It occurs throughout the uplands 
wherever exposures of almost pure sand have accumulated sufficient 
organic matter to give their surface layers a pronounced dark color. 
The largest developments are on the Holt table in the western part 
of the county, but numerous bodies occur 1n the central and southern 
parts. 
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The surface relief of this soil is nearly level or very gently rolling. 
Drainage channels are not well developed because practically all 
the precipitation is rapidly absorbed by the porous sand. 

The topsoil is dark grayish-brown loam sand ranging from 7 
to 12 inches in thickness. The rest of the soil is incoherent sand 
which is pale brown immediately beneath the topsoil and gray below 
a depth of 2 feet. 

This soil has lower moisture-retaining powers than any soil in the 
general-farming group and, were it not for the moderate organic- 
matter content of its topsoil, would be very droughty. The organic 
matter enables the soil to retain more moisture than any of the 
hghter colored sandy soils. It also gives the sand greater stability 
than occurs in those soils but does not entirely prevent soil drift- 
ing, especially in cultivated fields. 

About 80 percent of the land is used for corn, about 10 percent for 
sweetclover, and about 5 percent for oats. Most of the remainder 
is uncultivated, although a small part 1s used for potatoes, sorgo, 
rye, alfalfa, and other crops grown for sustenance and feed. 

Corn is the leading crop. The large sweetclover acreage 1s owing 
to the necessity of using a legume in the rotation system, in order 
to replace the nitrogen removed from the soil by corn, and sweet- 
clover, being much better adapted to the sandy conditions than 
alfalfa, is used more extensively. The moisture supply in the soul, 
although too low for optimum yields of corn and sweetclover, except 
in seasons of heavy precipitation, is sufficient to produce more feed 
when the soil 1s used for these than for other crops. Small grains 
occupy a comparatively small acreage on this soil, on account of the 
loose porous character of the seed bed and the danger of the sand 
drifting and exposing the shallow roots to drought. 

The average yield of corn over a period of years is about 20 bushels 
an acre, of oats about 15 bushels, and of sweetclover about 214 tons 
of hay. However, most of the sweetclover is used for pasture. The 
uncultivated parts of this soil are in native pasture and hay land, 
They produce a good growth of bluestem, neediegrass, and sandgrass, 
which will support about 20 head of cattle on each 160 acres or when 
cut for hay will yield about one-half ton an acre. 

Dickinson fine sandy loam,—Dickinson fine sandy loam is more 
productive than Dickinson loamy sand. It differs from that soil 
principally in the finer texture and higher organic-matter content 
of its topsoil. This layer is as dark as any of the topsoil layers in 
the Moody soils, but the subsoil is composed largely of gray or gray- 
ish-brown sand, The soil 1s not so retentive of moisture as the 
Moody soils. 

Practically all the land is under cultivation. The same crops are 
grown as on Dickinson loamy sand, but yields are from 15 to 25 
percent higher on the fine sandy loam. This is the most extensive 
soil, and it occurs in all parts of the county except the southeastern 
corner. It is most extensively developed in the western and south- 
western parts, south and east of Niobrara, and in Devils Nest. In the 
western part, south of Niobrara River, areas too small to separate, 
therefore mapped with this soil, are sandy loam rather than fine 
sandy loam in texture. 
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O’Neill sandy loam.—O’Neill sandy loam is the most extensive ter- 
race soil in this group. It is developed on both high and low terraces 
and occurs chiefly in the valleys of Niobrara River, Verdigris Creek, 
and Bazile Creek. The surface relief 1s nearly level, except in a few 
places where wind action has produced slight depressions and low 
rounded ridges, but even in these localities differences in elevation in 
few places exceed 2 feet. The high terrace developments lie from 
50 to 70 feet and the lower ones from 8 to 15 feet above the stream 
channels. Most of the higher terraces are south of Niobrara River. 

O'Neill sandy loam, like the Dickinson soils, is composed largely 
of sand. The 12- to 14-inch topsoil is very dark loose sandy loam 
well supplied with organic matter. The upper 6 or 8 inches of the 
subsoil is brown loamy sand, and the remainder is gray sand. The 
entire soil is low in lime. 

On account of its organic-matter content, the topsoil is able to hold 
considerable moisture, but the subsoil has low moisture-retaining 
powers, and the soil as a whole is rather droughty. However, it is 
fairly stable, is topographically suited to cultivation, and practically 
all the land is farmed. It is used for the same crops as are grown on 
Dickinson loamy sand and has about the same producing power. 

A variation of this soil occurs in small bodies, chiefly on terraces 
along Bazile and Verdigris Creeks, which lie from 8 to 15 feet above 
the adjoining bottom lands. This soil differs from other O’Neill soils 
chiefly in that it contains more silt and organic matter in the topsoil. 
It is a little more stable and more retentive of moisture than those 
soils and produces slightly higher yields of corn and sweetclover, 
especially in the drier years. However, the loose porous sand of 
which the subsoil is composed makes the soil more droughty than 
any of the general-farming soils. 

O’Neill loamy sand.—O’Neill loamy sand is similar in appearance 
to Dickinson loamy sand, but it occurs on nearly level terraces instead 
of on gently rolling upland areas. The dark-colored surface soil is 
not quite so deep as the corresponding layer of O’Neill sandy loam, in 
few places exceeding 12 inches in thickness. The content of organic 
matter is lower and the soil is not quite so retentive of moisture as is 
the sandy loam. The subsoil is similar in all characteristics to the 
corresponding layer in Dickinson loamy sand. 

About 80 percent of the land is used for corn, about 10 percent for 
sweetclover, and the remainder is in native pasture or hay land, 
except a few small fields which are used for oats or rye. Crop 
yields are about the same as on Dickinson loamy sand. 

This soil occurs on both high and low terraces. The largest devel- 
opments are south of Niobrara River. 


CORN AND ALFALFA SOILS 


The group of corn and alfalfa soils includes all the bottom-land 
soils except the Sarpy soils which, on account of their low organic- 
matter content and extremely sandy character, are included with the 
native pasture and hay soils. This group is less extensive than any 
other soil group, occupying only 8.2 percent of the total area but it 
includes the most productive corn and alfalfa soils. About 95 percent 
of the cultivated land is devoted to these crops, in the proportion of 
about 8 acres of corn and 114 acres of alfalfa to 1 acre of sweetclover, 
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red clover, barley, or clover and timothy mixed. The uncultivated 
land occurs in strips too narrow for profitable farming, in bodies 
too poorly drained for cultivation, or is covered by native forest and 
is used for pasture or hay land. 

The Lamoure, Wabash, and Cass soils, including 7 soil types, 
belong to this group. One or another of these soils occurs as bodies 
or strips of different sizes along all the larger and many of the 
smaller streams. The largest developments are along Missouri and 
Niobrara Rivers and Bazile and Verdigris Creeks. 

The surface relief of the bottom land slopes almost impercepti- 
bly down the valleys and toward the stream channels. The land 
is remarkably smooth except where traversed by old and present 
stream channels or where modified by shght elevations and shallow 
A Sepa Surface drainage, although rather slow, 1s well estab- 
lished except locally. Much of the land is subject to overflow dur- 
ing high stages of the streams, but most of it hes from 3 to 5 feet 
above the normal level of the streams, and the water drains off 
within a few hours after the streams subside. The only poorly 
drained areas occur in small local depressions, from which the water 
is forced to seek outlet through seepage. The ground-water table 
in the larger valleys ranges from about 4 to 15 feet beneath the sur- 
face of the ground, and the lower part of the subsoil is kept well 
supplied with moisture even in the drier years. 

The materials from which the soils of this group have developed 
consist of recently deposited stream sediments, none of which has 
been greatly altered by weathering, and the character of the sedi- 
ments is the dominant factor in determining the character of the 
soils. The sediments deposited by the local upland streams flowing 
through areas of loess are naturally uniform and silty, and those 
deposited by the more deeply entrenched streams which have cut 
through the loess into the underlying sand and gravel are coarser. 
The mixing and reassorting of the fine and coarse particles has 
given rise to a varied assortment of sediments, especially m the 
Missouri River bottom lands where sediments came not only from 
the local uplands but also from regions to the north and west. 

The Lamoure and Wabash soils have developed from the finer 
stream sediments, chiefly silt and clay, and the Cass soils have de- 
veloped from sand and gravel. All these soils are naturally better 
supplied with moisture than the upland and terrace soils, because 
the precipitation received by them is supplemented by seepage from 
the stream channels and the underlying water table, and by run-off 
from higher levels. The run-off carries considerable organic matter 
and other plant nutrients to the lower levels. In addition, the moist 
conditions prevailing in the bottom lands have favored rapid vege- 
tal growth and decay, and most of the soils belonging to this group 
are better supphed with organic matter and have darker colored 
topsoils than those belonging to any other soil group. 

The high organic matter and moisture supplies make the soils 
of this group especially adapted to corn. The moisture supply is 
also very favorable to alfalfa, and this crop can be grown as contin- 
uously as desired without decreasing the subsoil moisture to the 
point where yields decline as they do when the higher lying soils 
are continually used for alfalfa. Small-grain crops grow well on the 
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soils of this group, but they have a tendency to produce rank vege- 
tal growth with long weak stems which break and lodge during 
windy weather. In addition small grains usually mature late and 
yield’ rather low. Oats yield fairly well, provided short stiff- 
stemmed varieties are grown, but even these varieties have a tendency 
to grow rank at the expense of the grain and are of minor impor- 
tance on any of these soils. 

Lamoure silty clay loam.—Lamoure silty clay loam is one of the 
most extensive bottom-land soils. However, none of the bottom- 
land soils covers a large total area. Most of the soil 1s in the Mis- 
sour: River bottom lands. One of the largest bodies, comprising 
about 800 acres, is in the northern part of Santee Township. 

The surface relief is nearly level. Most of the bodies he a little 
below the general level of the other bottom-land soils and are not 
quite so well drained Practically all of them are subject to occa- 
sional overflow from the main channels, but about 80 percent of the 
land is sufficiently well drained for cultivated crops. 

The topsoil, which averages about 16 inches thick, consists of 
almost black, heavy, silty clay loam, containing an abundance of or- 
ganic matter. Its high clay content does not favor cultivation under 
so wide a range of moisture conditions as 1s possible on the more silty 
or sandy soils of the bottom lands, If plowed when wet, clods are 
formed which require subsequent wetting and drying, or freezing 
and thawing, before favorable tilth 1s restored. Its very difficult to 
cultivate this soil when it 1s extremely dry, but under favorable 
moisture conditions the topsoil 1s easily kept in good tilth. 

The subsoil is gray, hght-gray, or mottled gray and brown silt 
clay loam or clay which extends to an average depth of 36 inches It 
is in general shightly more compact than the topsoil, but has no 
claypanhke features and is easily penetrated by moisture and roots. 
The matemal 1s very lmy, the lime occurring in rounded soft and 
hard nodules, in irregular-shaped spots and splotches, and in finely 
divided form thoroughly mixed with the subsoi] material. 

This soil differs from Wabash silt loam in the heavier texture of 
its topsoil and in the lighter color and higher hme content of its 
subsoil, That part of 1t which is sufficiently well drained for culti- 
vation, and which is not covered by native forest, 19 used chiefly for 
corn and alfalfa in the proportion of about 8 acres of corn to 1 of 
alfalfa. Some barley, oats, sweetclover, and clover and timothy 
mixed, are grown. but the total area of these crops is practically 
negligible. The abundance of moisture causes all small-grain crops 
to make rank vegetal growth, mature late, and return rather low 
grain yields. These crops are used only as a step in the rotation 
between corn and alfalfa or as a nurse crop for alfalfa. 

The yields of corn and alfalfa are higher than on any upland 
or terrace soil, corn yielding an average of about 50 bushels and 
alfalfa about 334 tons an acre. Alfalfa can be grown on this soil 
as often as desired without danger of depleting the subsoil mois- 
ture to the point where yields decline as they do under continued 
cropping to alfalfa on the uplands and terraces. 

The poorly drained and forested areas are used for native hay or 
pasture land. Most of these areas are covered with a luxuriant 
growth of moisture-loving grasses which support a cow or horse on 
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each acre during the summer grazing season or when cut for hay 
will yield from 1 to 114 tons an acre. 

Lamoure very fine sandy loam.—Lamoure very fine sandy loam 
occupies only a small proportion of Knox County. It occurs in 
small bodies and narrow strips in the bottom lands, chiefly along 
Missouri and North Fork Elkhorn Rivers, and Ponca, West Bow, 
Beaver, and Little Bazile Creeks, 

The topsoil 1s dark friable very fine sandy loam from 12 to 16 
inches thick. The subsoil 1s similar to the corresponding layer in 
Lamoure silty clay loam except that, in most places, it contains a 
little more very fine sand. The soil is better drained than any of 
the heavier textured Lamoure soils and, on account of its higher 
sand content, is also a little more easily handled. However, it 
cannot be cultivated when extremely wet without injuring its tilth. 
Practically all the land 1s under cultivation and 1s used for the same 
crops as are grown on Lamoure silty clay loam. Yields are also 
about the same as those produced on that soil. 

A phase of Lamoure very fine sandy loam, which is transitional in 
its characteristics between Lamoure silty clay loam and typical 
Lamoure very fine sandy loam, containing less clay than the former 
and less sand than the latter soil, occurs m small bodies on the 
Missourn River bottom lands in the northern part of the county and 
as narrow bottom-land strips along the larger creeks in the southeas- 
tern pait. However, these differences are very shght. Practically 
all this silty soil 1s under cultivation, and yields are about the same 
as on the typical soil. 

Lamoure fine sandy loam.—Lamoure fine sandy loam is the most 
sandy Lamoure soil, but the sand content is not sufficient to reduce 
the stability or moisture-holding capacity. The topsoil 1s very dark 
grayish-brown mellow fine sandy loam from 12 to 14 inches thick. 
The subsoil is hghter colored very my sandy clay loam which rests 
at a depth of about 4 feet on loose gray sand. This soil occupies 
shghtly higher positions than the other Lamoure soils and is seldom 
subject to overflow from the main streams, All the land 1s under 
cultivation and is used for the same crops as the finer textured La- 
moure souls. Yields in normal seasons are about the same as on 
Lamoure silty clay loam, but in wet years they are a trifle higher be- 
cause the subsoil does not become so saturated with moisture as the 
corresponding layer of Lamoure silty clay loam. 

This is not an extensive soil and is of minor agricultural import- 
ance. The largest development, comprising about 200 acres, is on 
Little Bazile Creek in Central Township. 

Cass fine sandy loam.—Cass fine sandy loam is the most extensive 
sandy dark-colored bottom-land sor. However, it occupies only 
small bodies and narrow strips along the larger streams, and its total 
area 1s rather small, The largest body, comprising about 2 square 
miles, is along Missouri River in Raymond Township. 

The surface relief, in common with that of the other bottom-land 
soils, 1s nearly level. This soil lies only 3 or 4 feet above the normal 
level of the streams and is subject to inundation during periods of 
high water, but the water drains off rapidly when the streams subside, 
and only a small percentage of the soil remains too wet for cultiva- 
tion. 
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The topsoil 1s very dark grayish-brown friable fine sandy loam 
ranging from 10 to 14 inches in thickness. Although composed large- 
ly of fine sand and medium sand, it contains an abundance of organic 
matter and silt and is very stable. The subsoil 1s loose gray or 
grayish-brown sand which in most places becomes coarser with depth 
and in many places is gravelly below a depth of 3 feet. The soil may 
or may not be limy, but in most places it contains sufficient lime to 
produce weak effervescence when hydrochloric acid 1s applied, es- 
pecially the upper part of the subsoil. 

The principal variation in this soil is toward _a very fine sandy 
loam texture, and a few bodies in the Missour: River bottom lands 
have this texture in their topsoils, but they do not differ noticeably 
in their crop adaptabilities or producing powers from typical Cass 
fine sandy loam and are therefore included with that soil on the 
accompanying map. 

About 90 percent of the land is under cultivation, and the remain- 
der, including narrow forested strips along the stream channels and 
a few poorly drained areas, is used for native pasture and hay land. 

Cass fine sandy loam is one of the most productive corn and alfalfa 
soils in the county, and most of the cultivated land 1s used for these 
crops in the proportion of about 814 acres of corn to 1% acres of 
alfalfa. Yields are a trifle lower than those obtained on the best 
Wabash and Lamoure soils, but they are higher than on any of the 
upland or terrace soils. The average acre yield of corn over a period 
of years is about 45 bushels and of alfalfa about 314 tons. Small 
grains also grow well but, as on all the bottom-land soils, the abun- 
dant moisture usually causes these crops to produce a rank vegetal 
growth at the expense of the grain. 

The soil on narrow broken strips, principally in the bottom land 
along Niobrara River and Verdigris Creek, differs from typical 
Cass fine sandy loam in that its topsoil is a little coarser and not quite 
so well supphed with organic matter. However, the total area of 
such bodies is so small that they are not separated on the soil map. 
About 70 percent of this included soil is under cultivation and 1s 
used chiefly for corn and alfalfa. Crop yields are about 10 percent 
lower than those obtained on typical areas of Cass fine sandy loam. 

Cass loamy sand.—Cass loamy sand occupies a fairly continuous, 
though narrow strip, in the Verdigris Creek bottom lands and is 
locally developed along Merriman, Schindler, and North Branch 
Verdigris Creeks. 

The entire soil is composed largely of loose gray sand. The sur- 
face layer, consisting of sandy material to a depth of 8 or 10 inches, 
contains sufficient organic matter to give 1t a dark color and loamy 
texture but not enough to prevent soil drifting, especially during 
prolonged dry windy weather. The soil is hmy in only a few places. 

The land surface 1s nearly level or gently undulating except where 
wind action has produced low ridges and shallow depressions, but 
even in such places the relief does not exceed 2 feet. 

The soil, although very sandy and rather unstable, is well sup- 

lied with moisture, and yields of corn and alfalfa are almost as 

igh as on the finer textured Cass soils. However, Cass loamy 
sand occupies only a small part of the farms on which it occurs and 
is of little agricultural value. 
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Wabash silt loam.—Wabash silt loam occupies a few narrow 
broken strips in the bottom lands throughout the southeastern part 
of the county. Few of the strips exceed 80 rods in width, and most 
of them are much narrower. The largest body, comprising about 400 
acres, 1s in the vicimty of Bloomfield. 

The surface son is very dark grayish-brown or almost black silt 
loam, and the upper part of the subsoil 1s black silty clay loam. 
Below a depth of 30 inches, brown mottlings appear, and the color 
becomes grayish brown. This soil is very similar in appearance 
to Lamoure sult loam, and separation of the two soils was made 
principally on the basis of lime content. Lamoure silt loam is hgh 
in lime, especially in the subsoil, whereas Wabash silt loam, although 
not deficient in lime, contains very little above a depth of 4 feet. 

This soil lies only 3 or 4 feet above the normal level of the streams 
and is subject to overflow after heavy rains, but the slope 1s suffi- 
cient in most places to carry off the surplus water shortly after 
the streams subside. All the land is under cultivation, except a few 
narrow strips which are forested. 

This soil is as productive as any of the Lamoure soils. It is used 
chiefly for corn and alfalfa, both of which are grown in about the 
same acreage ratios as on Lamoure silty clay loam. Some oats are 
grown, but, as on all bottom-land soils, they have a tendency to 
grow rank at the expense of the grain, and the crop is of mnor 
a a 

abash very fine sandy loam.—Wabash very fine sandy loam 
resembles Wabash silt loam in all characteristics, except that it 
has more very fine sand in its topsoil. The sand content makes the 
soil a little easier to handle than Wabash silt loam but does not 
influence its productivity or adaptability to crops, and the two soils 
are regarded with equal favor by most farmers. Wabash very fine 
sandy loam is inextensive and of little agricultural importance. 
It occurs in narrow strips along a few of the drainageways in the 
southeastern part of the county. 


NATIVE PASTURE AND HAY SOILS 


The native pasture and hay soils occupy 31.1 percent of the total 
area of the county. One or another of them occurs in all parts, 
wherever the land, because of surface reliet or drainage, is unsuited 
to cultivation or the soil is poorly adapted to the production of grain 
and tame hay. This group includes soils of the Crofton, Knox, Boyd, 
Holt, Dickinson, Sogn, Valentine, Shelby, Sarpy, and Butler series, 
some of which have two or more types or phases of types, making 
a total of 20 soils. In addition areas of gravelly sand and of river 
wash, which do not belong in any soil series, are included. 

Nearly all of these soils include some land which 1s under culti- 
vation, and a few of them are used chiefly for cultivated crops, but 
the greater part of them remains in its virgin condition, and about 
85 percent of the area occupied by the group as a whole is used for 
native pasture or hay land. 

All the soils in this group occupy upland positions, with the excep- 
tion of the Sarpy soils and river wash, which occur in the bottom 
lands. They have a wide range in surface relief and in soil charac- 
teristics. The Knox, Crofton, and Butler soils are composed largely 
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of silt, but the Knox and Crofton soils are severely eroded and the 
Butler are very poorly drained. The Valentine and Sarpy soils 
consist of almost pure sand and are rather unstable, and the Valen- 
tine soils are also very droughty. The Boyd soils are composed 
chiefly of clay and, except where their heavy texture is modified by 
mixtures of silt or sand, are extremely difficult to cultivate. Most 
of the area occupied by the Shelby soils is very gravelly and rather 
droughty, but the finer textured types are retentive of moisture and 
fairly well adapted to cultivated crops ‘The Sogn and Holt soils 
are characteized by numerous exposures of hard bedrock formations, 
and only a small percentage of the area occupied by them can be 
farmed. Most of the soils belonging to the group are low in organic 
matter, have thin topsoius, and include numerous exposures of the 
raw geologic matemal from which they have weathered. In the 
Knox, Valentine, and Sarpy soils, the topsoil layers are unusually 
thin and are prevalingly hght in color. 

Crofton silt loam.—Crofton silt loam, hke some of the Moody 
soils, ig not a deep soil, because of erosion. It 18 transitional in 
development between Muody silt loam and Knox silt loam, being 
shallawer than the Mcody soil and deeper than the Knox. Erosion 
has been sufficiently rapid to greatly thin or entirely remove the 
dark-colored topsorl characteristic of Moody silt loam but has not 
removed the concretionary me layer of the subsoil as in Knox silt 
loam. 

In most places a 4- or 5-inch layer of very dark colored friable 
silt loam remains on the surface. This 1s underlain by a 10- or 12- 
inch layer of bght grayish-brown friable silt. contaiming numerous 
hard hme concretions similar to those in the upper subsoil layer of 
Moody soils. Beneath the concretionary layer 1s the parent material 
consisting of loose grayish-yellow or almost white silt which con- 
tinues to a depth exceeding 12 feet. The parent material, although 
very limy, contains only a few hme conerctions. In numerous 
spots the dark topsoil layer has been entiuely removed, bringing the 
lighter colored concretionary layer to the surface. 

The surface relief, although not quite so harsh as in Knox silt 
loam, is as a whole unsuited to tame-hay and grain crops, and prob- 
ably not more than 8 percent of Crofton silt loam is under cultiva- 
tion. It supports a luxunant grass cover, and most of it 1s included 
in grazing land for which it 1s slightly superior to Knox silt loam. 
Corn and alfalfa are the principal crops on the cultivated areas, 
Alfalfa yields are about the same as on Moody silt loam, but yields 
of corn average about 10 percent lower. 

Crofton very fine sandy loam.—Crofton very fine sandy loam dif- 
fers trom Crofton silt loam principally in the higher content of very 
fine sand in its surface soil The sand has been biought by the wimd 
from more sandy areas and has been mixed with the topsoil of the 
silt loam to a depth of several inches. The underlying layers are not 
noticeably different from the corresponding layers of Crofton silt 
loam. The sand ranges in texture from fine to medium, but the 
greater part is of the finer grades, and the resultant mixture has a 
very fine sandy loam texture. 

The agricultural value of this soil 1s not greatly changed by the 
sand content. In most places the quantity of sand is not sufficient to 
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make the soil droughty or susceptible to removal by the wind. Only 
a small percentage of the land is cultivated. Crop yields are about 
the same as or a trifle lower than those obtained on Crofton silt loam, 
but they are slightly higher than those obtained on Knox silt loam. 

Knox silt loam.—Knox silt loam is the most severely eroded of 
the silty upland soils. It occurs chiefly in the bluff lands bordering 
Missouri River, in the northeastern and northwestern corners of the 
county, and has in most places an extremely rough and broken surface 
relief. The soil is formed on loess similar to that underlying the 
Moody and Crofton soils, but more or less constant erosion has either 
removed the products of soil weathering or has prevented them from 
accumulating so that practically no topsoil or subsoil has developed. 
Tn all places the raw limy loess 1s erther exposed or is covered by a 
4- or 5-inch layer of slightly darker colored materigl where the slope 
has not been too steep to entirely prevent the accumulation of 
organic matter No zone of concretionary lime, such as typically 
occurs in the subsoil of the Moody soils and near the surface of the 
ground in the Crofton soils, has developed in the Knox soil 

Knox silt loam is retentive of moisture, and were 1t not for its un- 
favorable surface features and low organic-matter. and consequently 
nitrogen, content, would be a valuable farming soil. In several east- 
central Nebraska counties, where this soil occurs more extensively, 
a large part of 1t 1s topographically suited to cultivation. In these 
counties high yields of alfalfa and sweetclover and fair yields of corn, 
wheat, and oats are commonly obtained wherever care 1s taken to 
prevent erosion The grain land 1s usually heavily manured In 
Knox County, however, practically none of this soul is suited to the use 
of farm machinery. Nearly all of 1t remains with its native grass 
cover and is used for grazing land. The grasses are well established, 
except on the sharper hilltops and steeper slopes. They consist 
principally of big bluestem and httle-bluestem and in normal years 
will support about 40 head of cattle on each quarter section (160 
acres) during the summer grazing season, June to September, 
inclusive. 

Boyd clay loam.—Boyd clay loam is the most extensive native 
pasture and hay soil. It occurs wherever erosion has removed the 
gray upland loess, together with underlying sand and gravel de- 
posits, and exposed to weathering the blue limy Pierre shale forma- 
tion. This soil covers large areas in the northern part of the county 
and occurs extensively east of Verdigris Creek in the vicinity of 
Verdigre, and along Bazile Creek in Union and Spade Townships. 

The land in most places is rather severely eroded, but as a whole 
the surface relief is not quite so rough as that of Knox silt loam, and 
a larger percentage of this soil is suited to cultivation. However, the 
soil 1s composed chiefly of clay which is difficult to till, and only 
about 25 percent of the land is under cultivation. 

The 8- to 12-1nch topsoil, except where erosion has been especially 
severe, is very dark grayish-brown, in places almost black, heavy 
clay loam well supplied with organic matter. It rests directly on the 
parent blue shale, in which occurs an intricate network of seams and 
cracks of various widths, filled with finely divided lime. Consider- 
ing its heavy texture the soil is remarkably friable, owing partly to 
the manner in which the lime is distributed and partly to the addi- 
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tion of silty or sandy material which has been washed down from 
the higher lying soils and has become mixed with the clay. 

The cultivated parts of this soil are used for the same crops as are 
grown on the Moody soils. In normal and wet years crop yields are 
almost as high as on Moody silt loam, but in dry years yields are 
usually low because the high clay content causes the soil to shrink 
and crack, breaking the crop roots and exposing them to drought. 

The uncultivated areas arc used for pasture and hay land. Much 
of the pasture and hay land is topographically suited to cultivation, 
but. on account of the heavy intractable character of the soul, it is 
not used for tame-hay and grain crops. The native grasses on this 
soil will support a cow or horse on each 2 or 3 acres or when cut for 
hay will yield about one-third of a ton an acre. The native hay 1s of 
good quahty. 

Included with this soil are small areas in which the soil has ap- 
parently developed from a light-colored limy silt or silty clay loam 
strata in the blue shale. The topsoil in these areas is very light 
grayish-brown silty clay loam about 10 inches thick. The underly- 
ing material in most places 1s an almost white mixture of silt and 
clay but in many places contaims thin seams of blue shale similar to 
that from which the typical soil has developed. The entire soul is 
very limy but is practically devoid of organic matter. 

The light-colored areas are all included in pasture land. They 
are sparsely covered with grasses and do nct have a high value even 
for grazing. Although rather numerous, few of them occupy more 
than a few square rods and are not shown separately on the soul map. 

Boyd clay.—Boyd clay oceupies the steeper slopes and sharper 
ridge crests within areas of Boyd clay loam. This soil differs from 
the clay Joain m that it has a thinner and more nearly pure clay top- 
soil. Most of 1t is topographically unsuited to the use of farm ma- 
chinery, and it 1s all of such heavy intractable character that 1t can- 
not be profitably farmed. The soil 1s all included in pasture and 
hay land, for which 1t 1s as well suited as Boyd clay loam. 

Boyd sandy loam.—Boyd sandy loam oceupies a few small bedies 
in the northern and western parts of the county. Most of the bodies 
are within or adjacent to areas of sandy soils. The largest, some of 
which include about 640 acres, are in Bohemia and Sparta Town- 
ships. 

This soil is simply Boyd clay which has been covered to a depth 
ranging from 6 to 14 inches by wind- or water-transported sand. 
The sandy deposits in most places have accumulated considerable 
organic matter and are dark grayish brown or very dark grayish 
brown. The surface relief is more even than that of the other Boyd 
soils, ranging from undulating to rolling. Practically all the land 
js suited to the use of farm machinery, ard about 60 percent of it 
is under cultivation. The same crops are grown on the cultivated 
areas as on the Dickinson and O’Neill soils, and in addition consid- 
erable alfalfa is grown. This soil has an unusually high moisture- 
storing capacity, because the porous sand in the surface layer 
rapidly absorbs all the precipitation and the heavy clay in the sub- 
soil prevents loss of moisture through seepage. 

Corn, sweetclover, and alfalfa ordinarily yield as high as on 
Moody silt loam, and in dry years yields of these crops are in general 
higher than on the Moody soil. 
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The uncultivated areas support a luxuriant growth of needlegrass, 
sandgrass, and big bluestem, and they have a higher value for pas- 
ture and hay land than any other Boyd soil. Only a few farms 
are occupied entirely by this soil, which is of minor importance 
in the agriculture of the county. 

Shelby loam.—Shelby loam is rather extensively developed in the 
northwestern part of Hill Township, and it occupies numerous small 
bodies throughout most of the northeastern part of the county. 
This soil has developed through the weathering of the finer textured 

lacial deposits which have been exposed by the removal of the over- 
ying gray loess. Part of the soil is on comparatively smooth inter- 
stream divides, but most of it is rolling or hilly. 

The topsoil is dark-colored friable loam or fine sandy loam, which 
varies considerably in thickness. In the more nearly level areas it 
is 8 or 10 inches thick, but on slopes the thickness depends on the 
gradient. On very steep slopes erosion has removed nearly all the 
dark topsoil. The upper 8- or 10-inch layer of the subsoil 1s brown 
loam or gravelly loam and, although slightly more compact than 
the topsoil, is friable throughout. The lower part of the subsoil 
is a grayish-brown silt, send; clay, and gravel mixture resembling 
the parent glacial drift. 

The most places the soil is not limy within a depth of 4 feet, but 
it contains an abundance of lime below this depth. It is more 
droughty than any of the Moody soils but is more retentive of mois- 
ture than the Dickinson or O'Neill soils. About 40 percent of the 
land, including the more nearly level areas, is used in the production 
of corn, oats, alfalfa, and sweetclover, ranking in acreage in the 
order named. Yields of these crops average about 10 percent lower 
than on Moody silt loam. The uncultivated areas are used for pas- 
ture and hay land, for which this soil is as well suited as any soil 
in the native pasture and hay soils group. 

Shelby gravelly sandy loam.—Shelby gravelly sandy loam has 
developed from the coarser textured glacial deposits. The surface 
relief is normally less even than that of Shelby loam, and most of 
this soil occurs on rather steep slopes and narrow ridges. 

The topsoil in few places exceeds 5 or 6 inches in thickness. It is 
composed largely of coarse sand and gravel, together with sufficient 
silt and clay to make it coherent, and contains sufficient organic 
matter to give it a very dark color. The subsoil is a heterogeneous 
mixture of sand, silt, clay, and gravel, brown in the upper part and 
grayish brown in the lower part. Numerous cobblestones and a 

ew boulders occur, both on the suface of the ground and throughout 
the soil. Most of the lime has been leached beyond a depth ranging 
from 3 to 4 feet. 

Shelby gravelly sandy loam, both on account of its high gravel 
content and unfavorable surface relief, is not well suited to the use 
of cultivating machinery. Practically all of it is used as pasture 
land, for which it is well suited. 

This soil occurs chiefly in the northern part of the county where it 
occupies several small bodies, the largest in Union and Santee Town- 


ships. 
Shelby sandy loam.—Shelby sandy loam differs from Shelby loam 
mainly in that it contains a larger percentage of sand in its topsoil. 
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The subsoil is composed largely of gravel, and in most places some 
gravel occurs on the surface. 

The soil is a httle less stable and more droughty than Shelby loam 
and has a lower agricultural value. Only a small part of the land 
1s cultivated, and the remainder is used for pasture. It is inextensive 
and of little agricultural importance. Most of it occurs in the central 
part of the county, east and southeast of Center. 

Valentine sand.—Valentine sand occupies a few bodies on the 
Holt table in the western part of the county. The largest area, com- 
prising about 4 square mules, is west of Schindler Creek on the south 
side of Niobrara River, and the other bodies are few and much 
smaller. 

Valentine sand resembles Dickinson loamy sand except that it 
contains less organic matter, 1s less stable, and has a less even surface 
relief. The greater part of the land 1s characterized by rounded 
hummocks and ridges, ranging from 8 to 1% feet in height and sepa- 
rated by shallow depressions All rain water is rapidly absorbed 
by the soul, and surface run-off is lacking, 

This soil consists of loose incoherent gray or grayish-brown sand 
to a depth exceeding 3 or 4 feet. The 3- or 4-1nch surface layer 1s 
in general slightly darker than the rest of uhe soil, owing to a small 
content of organic matter, but the organic content 1s nowhere sutfi- 
cient to prevent the soil from drifting when the native sod is 
destroyed. The soil is very low in lime. 

Valentine sand is of httle value for crop production on account of 
its unstable character, low organic-matter content, and low water- 
retaining capacity. Probably not more then 10 percent of the land 
1s under cultivation. Some corn, sorgo, ard sweetclover are grown 
in the lower situations, where moisture conditions are most favorable, 
but the yields are generally low except im seasons of high precipita- 
tion. Most of the soil remains with its native covering of grasses 
and is used for cattle grazing and hay prodtction. The natural vege- 
tation consists largely of sandgrass and will support about 25 head 
of cattle on each 160 acres during the summer grazing season, or when 
eut for hay will yield about one-third of a ton an acre. 

Included with this soil on the accompanying map are two small 
Lodies of dune sand. The larger one, comprising about 50 acres, is 
on the Knox-Holt County line between Squaw and Steele Creeks, 
and the smaller one is in sec. 22, T. 31 N., R. 7 W. These bodies differ 
from areas of Valentine sand only in that they are more hilly, the 
sand being piled into dunes from 15 to 30 feet high. Practically all 
the dunes are covered with a sparse growth of grasses. 

Valentine loamy sand.—Valentine loamy sand differs from Valen- 
tine sand only m that 1ts topsoil contains a .ittle more organic matter 
and 1s a trifle thicker than the corresponding layer of the sand. It 
occurs mm close association with Valentine sand but is much less ex- 
tensive. The largest development, comprising about 500 acres, is east 
of Soldier Creek in Bohemia Township. The surface relief and 
drainage features are about the same as those of Valentine sand. 

The higher organic-matter content of the topsoil gives this soil a 
greater moisture-holding capacity than Valentine sand, but the or- 
ganic matter 1s not nearly so abundant as in Dickinson loamy sand 
und rapidly disappears when the land 1s cultivated. Corn, sweet- 
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clover, and sorgo are grown over about 20 percent of the area occu- 
pied by this soil. During the first 2 or 3 years, crop yields are only 
slightly lower than on Dickinson loamy sand, after which they de- 
cline, and the soil, if continually cultivated, reverts to Valentine sand. 
The uncultivated areas support the same species of grasses as grow 
on Valentine sand, but the grasses grow a little more luxuriantly, 
and the soil has a ngher grazing value than Valentine sand. 

Holt sandy loam.—Holt sandy loam occurs in the southwestern 
corner of the county, in the same general locality as the hilly phase 
of this soil, but it occupies areas of more even surface rehef and is 
not so severely eroded. Most of it occupies long gradual slopes or 
gently or strongly rolling divides. 

The topsoil 1s dark-brown or almost black loose sandy loam from 
10 to 14 inches thick. It is rich in organic matter, contains consid- 
erable fine gravel, and 1s comparatively low in silt and clay. The 
upper subsoil layer 1s brown or light-brown loose sandy loam to an 
average depth of 24 inches. The lower subsoil layer 1s a loose inco- 
herent mass of coarse sand and fine gravel, which in most places 
extends below a depth of 3 feet, but in many places the hght-colored 
hmy sandstone occurs within a depth of 3 feet, and many fragments 
of this formation are in evidence throughout the soil. 

Most of the soil 1s topographically suited to cultivation, but it is 
rather droughty and unstable, and only about 40 percent of the land 
is used for grain and tame-hay crops. Corn and swectclover are the 
principal crops. Yields are about the same as on Dickinson loamy 
sand. The uncultivated areas are used for native pasture and hay 
land, for which they are well suited. 

Holt sandy loam, hilly phase.—Holt sandy loam, hilly phase, oc- 
cupies only 6.1 square miles. It occurs throughout the uplands, 
principally west of Verdigris Creek, in Logan and Walnut Grove 
Townships. The soil has developed from light-colored limy sand- 
stone which has been exposed to weathering through removal of the 
overlying loess and sand deposits. 

The surface rehef over the greater part of this soil is very rugged. 
Stream erosion has produced deep steep-sided valleys separated by 
narrow divides, giving the land a decidedly hilly appearance, Ero- 
sion has also prevented deep soil weathering, and the dark topsoil 
in few places exceeds 6 or 8 mches in thickness. It is extremely 
variable in texture, ranging from silt loam to loamy sand, but by 
far the greater part of it 1s loose sandy loam. This sotl phase as 
mapped includes all the more hilly areas of Holt soil, regardless of 
the texture of the topsoil. 

The subsoil is grayish-brown or hght grayish-brown fine sandy 
loam or very fine sandy loam, which in most places rests on the 
parent sandstone within a depth ranging from 2 to 38 feet. In 
numerous places the light-colored limy bedrock is exposed, giving 
the soil a spotted dark and light appearance. Drainage 1s every- 
where thorough and in most places is excessive. 

All this soil 1s used_as pasture land. It supports good growths 
of sandgrass and needlegrass. Big bluestem grows to some extent 
on the more gradual slopes and broader divides. The native grasses 
will support from 100 to 125 head of cattle on each square mile 
during the summer grazing season. 
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Holt fine sandy loam.—Holt fine sandy loam resembles Holt sandy 
loam, except that its topsoil and subsoil are finer textured, more 
stable, and more retentive of moisture. However, the soil is unable 
to absorb moisture as rapidly as the sandy loam, and during heavy 
rains surface run-off is more pronounced and erosion is more severe 
than on that soil. The surface relief ranges from gently rolling to 
steeply sloping, and as a whole is less even than that of Holt sandy 
oam. 

Only about 35 percent of the land is topographically suited to. 
cultivation. The cultivated areas are used for all crops commonly 
grown, and the soil on them is about as productive as Moody fine 
cane loam. The uncultivated areas are used chiefly as pasture 
and. 

This soil is inextensive and, of little agricultural importance. 
Most of 1t is in Logan, Miller, and_Verdigre Townships. 

Holt very fine sandy loam.—Holt very fine sandy loam is the 
most productive Holt soil in Knox County, but 1t occupies only 
a few small areas and is of little agricultural importance. The top- 
soil is dark-brown or dark grayish-brown mellow very fine sandy 
loam or silt loam, which is well supplied with organic matter and 
ranges from 8 to 14 inches in thickness. The upper part of the 
subsoil 1s brown mellow silt loam, which passes gradually at a depth 
of about 2 feet into light grayish-brown sandy loam or fine sandy 
loam. In most places the hght-colored limy sandstone from which 
the soil has weathered lies at a depth exceeding 3 feet, but in a few 

laces it is much nearer the surface. The topsoil has a moderate 
ime content, and the subsoil is very limy. 

The surface relief ranges from steeply sloping to nearly level. 
but most of the soil occupies parts of neacly level divides or long 
gradual slopes. Drainage is good, but as a rule erosion is not 
excessive, 

This soil is as productive and as well adapted to any crop as is 
Moody silt loam. About 50 percent of the land, including all the 
larger bodies, is under cultivation. Corn, cats, and alfalfa, ranking 
in acreage in the order named, are the leading crops. The unculti- 
vated land, nel one the less accessible areas and those which are 
a to profitably farm, are included in native pasture or hay 
and. 

This is an inextensive soil. The bodies occur chiefly in the 
Verdigris Creek drainage basin in the southwestern part of the 
county. Two of the largest, comprising about 90 acres each, are in 
sections 27 and 28 and in section 31 of Miller Township, a slightly 
smaller area is in section 85 of Logan Township, and the remaining 
bodies are small and scattered. 

Dickinson gravelly sandy loam.—Dickinson gravelly sandy loam 
occupies 26.9 square miles. Most of it occurs 1n the section known as 
Devils Nest, but it also occupies numerous bodies in the uplands 
along Bazile and Verdigris Creeks and is locally developed in many 
places throughout the Holt table and the Pierre plains and hills 
section. 

This gravelly material is composed of a heterogeneous mixture 
of coarse sand and gravel, the latter consisting of water-worn frag- 
ments of many different varieties of crystalline rocks. The 4- to 
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6-inch layer 1s dark grayish brown, owing to an accumulation of 
organic matter. Beneath the dark-colored material and extending 
to a depth of 14 or 16 inches the material is brown, but it becomes 
grayish brown with increasing depth. 

The material is supposed to be Rocky Mountain debris carried 
down by streams and deposited before the loess and sand, from 
which the Moody and Dickinson soils, respectively, have weathered, 
was laid down. It is extremely resistant to weathering and has less 
of the characteristics of a soil than of a geologic formation, although 
the surface soil has been slightly modified by organic matter. 

The surface relief ranges from sharply rolling to hilly. The 
soil occupies rather steep slopes and narrow though well-rounded 
hilltops and divides. Drainage is excessive, and erosion is removing 
the finer materials as fast as they accumulate. 

None of this land is under cultivation. It supports a fair growth 
of grasses and is all used as pasture land. The grasses will support 
about 80 head of cattle to the square mile during the summer grazing 
season. 

Sogn loam.—Sogn loam occupies only a few small bodies, most of 
which occur on steep, and in places almost precipitous, slopes in 
the bufflike escarpment bordering the Missouri River alluvial lands 
in Frankfort Township. The largest body, comprising about 180 
acres, is in the extreme northeastern part of this township. 

This soil has developed from the lowest exposed bedrock, a soft 
limestone known by geologists as Niobrara chalk. The topsoil in 
most places is rather dark but in few places is more than 6 inches 
thick. It ranges.in texture from silt loam to fine sandy loam, the 
loam predominating. In most places the dark-colored material rests 
on disintegrated chalk-rock fragments which extend to a depth of 
about 12 inches, below which the unweathered Niobrara chalk rock 
occurs. Over much of the area classed as this soil, erosion has 
removed the thin dark-colored topsoil and exposed the chalky lime- 
stone. 

All the soil is included in pasture land. It is covered with a 
fairly dense growth of grasses which will support a cow or horse 
on each 4 or 5 acres during the summer grazing season. 

Butler silt loam.—The soil mapped as Butler silt loam is variable, 
but two features—a shallow dark-colored topsoil and a heavy clay- 
panlike upper subsoil layer—are persistent throughout the areas of 
its occurrence. 

This soil occupies scattered and slightly depressed bodies within 
nearly level areas of the finer textured upland and terrace soils. 
All the bodies are poorly drained. In most of them water collects 
after heavy rains and disappears slowly through seepage and evapo- 
ration. Few of the areas exceed 80 acres in size, and most of them 
occupy only a few square rods. They are locally known as buffalo 
wallows, or lagoons. 

The topsoil is friable silt loam or very fine sandy loam, ranging 
from less than 6 to about 8 inches in thickness. It is well supplied 
with organic matter and 1s very dark, especially in the upper part, 
but all of it contains more or less light-gray silty material, from 
which excessive moisture has leached the black organic matter, 
and in many of the more poorly drained depressions the lower 2- or 
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3-inch layer of the topsoil is gray The uoper part of the subsoil 
is a brown or almost black dense claypanhke layer which is almost 
impenetrable to moisture and is penetrated with difficulty with & 
spade or soil auger. It ranges in thicknes3 from 18 to more than 
50 inches. The lower part of the subsoil is hght grayish brown 
or gravish yellow. The material differs considerably 1n texture in 
the different bodies, in most of them being loose floury silt similar to: 
that underlying the Moody soils but in some consisting of sandy 
clay loam ranging from friable to slightly compact in consistence. 
Locally the entire soil contains scattered gravel and small rounded 
cobblestones, and a few boulders are scatter2d here and there on the 
surface. The lower part of the subsoil may or may not be limy, but 
in most places 1t contams an abundance of lime in finely divided 
form or in hard rounded concretions ranging from one-eighth to 
one-fourth inch in diameter. 

None of this soil 1s under cultivation, Even if drainage condi- 
tions allowed the use of cultivating imp.ements, the soil would 
remain poorly adapted to grain and tamc-hay crops, because the 
topsoil 1s too thin to store much moisture, and the dense clay in the 
upper part of the subsoil is too poorly aerated and releases its 
moisture too slowly for these crops All the land 1s included in 
farm pastures. .It supports a luxumant growth of water-loving 
grasses, but, as most areas are covered with water for several days 
after each heavy rain, 1t does not have a high value for grazing. 
Tt occupies only a small part of the farms on which it occurs and 
is of minor agricultural importance. 

Sarpy very fine sandy loam.—Sarpy very fine sandy loam occu- 
pies a few arcas in the bottom lands along Missouri and Niobrara 
Rivers and Verdigris Creek. The largest, comprising about 2 square 
miles, is in northern Hernck Township. The other bodies are much 
smaller. 

The surface relief is nearly level, althoug’ it 1s modified in places 
by old and present overflow channels, slight, elevations, and shallow 
depressions. The land les from 3 to 4 fee: above the normal level 
of the streams, and, although subject to occesional overflow, 1t is not 
covered with water except during unusually high stages of the 
streams. 

This soil has developed from recently deposited very fine river 
sand which has not yet accumulated much organic matter. The 
topsoil consists of gray or grayish-brown very fine sandy loam, 
6 or 8 inches thick. It contams an abundance of silt and some 
organic matter which gives it the loamy texture. Throughout the 
remainder of the soil profile the material becomes gradually coarser 
in texture and hghter in color with increasing depth and in most 
places consists of hght grayish-brown coarse sand or of a sand 
and gravel mixture below a depth of 30 nches.. The subsoil, al- 
though almost continually moist, is not poo ‘ly drained. 

About 35 percent of Sarpy very fine sandy loam 1s used for corn 
and about 5 percent for alfalfa. Most of the remaimder supports a 
scattered tree growth and is imcluded in dasture land Although. 
the organic-matter content is very low, the moisture supply 1s 
abundant, and fair yields are obtained on the cultivated areas in 
most years. Alfalfa seems to do almost as well as on the dark- 
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colored Cass soils, probably because this crop does not depend on 
organic matter for its nitrogen supply. The average corn yield 
over a period of years is about 20 bushels an acre and of alfalfa 
about 3 tons of hay. The native grasses on this soil will support 
a, cow or horse on each 114 acres during the summer grazing season. 

A silty phase of this soil occupies 4 or 5 small bodies in the 
Missouri River bottom lands. The largest includes only about 300 
acres. This soil resembles typical Sarpy very fine sandy loam except 
that its topsoil and upper subsoil Jayer are composed largely of silt. 
It occurs principally in overflow channels which have been rather 
recently filled with silt. Practically all the soil is covered with a 
dense growth of willows and is included in pasture land. 

Sarpy sand.—Sarpy sand occurs adjacent to the channels of 
Missouri and Niobrara Rivers and Verdigris Creek. It consists of 
loose gray sand or a mixture of sand and gravel. In most places it 
resembles river wash, but it is more stable and is not so greatly 
influenced by each slight rise of the streams. It differs from Sarpy 
very fine sandy loam principally in having a coarser texture. The 
soul supports a fairly dense growth of willow and cottonwood trees 
which are used to some extent in local buildings but are of value 
chiefly for posts and fuel. None of this soil is farmed. 

River wash.—River wash consists of sand bars, islands, and flats 
adjacent to or within the channels of Niobrara and Missouri Rivers. 
Only the larger areas ave shown on the soil map. This material 
differs from Sarpy sand chiefly in its less stable character. It lies 
only a few inches above the normal level of the water and under- 
goes change with each slight rise of the stream. Even during nor- 
mal flow the material is shifted about, added to, or carried away 
by the varying current. It represents the first stages of alluvial-soil 
formation and with the general accumulation of orgame matter will 
develop into Sarpy soil. Most of the land supports a fairly dense 
growth of small willow trees and is either used for pasture land or 
1s regarded as waste land 


SOILS AND THEIR INTERPRETATION 


The soils, with few exceptions, have developed under a grass 
vegetation and also under a temperate subhumid climate which has 
favored rapid decay of the dead grass roots. All the soils, except 
those on the steeper hillsides or on recently exposed or recently de- 
posited light-colored materials, have accumulated enough black or- 
ganic matter to darken their surface layers. The dark layers are 
moderately granular or crumblike in structure, especially in the 
finer textured soils. 

The mean annual precipitation has not been sufficient to leach the 
readily soluble salts from the entire soil profile except in the more 
sandy areas and in a few areas which are favorably situated to 
receive run-off from higher levels. Throughout most of the county 
the easily soluble salts, chiefly lime carbonate, have been leached 
only from the upper part of the solum and have accumulated in the 
lower part, forming a layer of higher lime content than occurs in 
any other part of the sm! or in the parent material This layer is 
commonly known as the lime zone. 
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In addition to the dark surface layer and the lime-zone layer, the 
more extensive soils have developed layers, or horizons, all of which 
lie parallel to the surface of the ground, occur in a definite sequence 
from top to bottom, and differ from one another in some important 
characteristic, such as color, texture, structu ‘e, chemical composition, 
or compaction. The number of layers in ¢. particular soil, as well 
as the stage of development attained by them, depends largely on the 
surface features and drainage conditions under which the soil has 
developed and on the character of the geologic materials from which 
it has weathered. As a rule, the layers are most pronounced and 
numerous in those soils which have been least disturbed by erosion 
and have lain in their present positions for the longest time. They 
are also more pronounced aha numerous in soils which have de- 
veloped from loess than in those develope] from sandy or clayey 
formations in comparable topographic situations. 

The county as a whole is rather severely eroded, and several geo- 
logic formations are exposed. Only a few of the soils can be re- 
garded as having received the full impress of their climatic and 
vegetal environment, and all of these are ceveloped from the loess 
formation which is the least resistant to weathering. The deep 
pe of the Moody soils, in the more nearly level though well- 

rained parts of the loess-covered uplands, znd the Hall soils, on the 

well-drained loessial terraces, are representat .ve of these soils. They 
have developed under conditions most favorable for prolonged and 
deep soil weathering and have very similar profiles. 

The following description of a profile of Moody silt loam, deep 
phase, which was observed in an excavation on the high table 
west of Wausa in the southeastern part of the county, is regarded 
as typical for these soils: 

As, 0 to 2 inches, grayish-brown structureless silty very fine sandy loam 

thickly matted with grass roots. 

A; 2 to 4 inches, very dark grnyish-brown faintly laminated or structureless 
friable silt loam. The material shows practically no change in color 
when crushed. 

As 4 to 8% inches, very dark grayish-brown granular silt loam, in which 
the granules are only fairly well developei, are small, rather angular, 
and ae fragile, The material shows no change in color when 
crushed, 

A, 8% to 18 inches, dark grayish-brown granular silt loam, in which the 
granules are poorly developed, vague in outline, of irregularly angular 
shapes, and avernge about one-eighth inch in diameter. When crushed 
the material is grayish brown 

As. 18 to 19% inches, grayish-brown structureless silt loam which ts slightly 
heavier than the material in the layer above. 

B; 19% to 43 inches, grayish-brown heavy sib loam of a slightly lighter 
shade than that in the layer above. The material is structureless 
but contains numerous borings and a fev worm casts Most of the 
borings extend vertically, and their exteriors, as well as those of the 
casts, are slightly darker than their interiors. All the material when 
erushed is hght grayish brown. 

B, 48 to 66 inches, grayish-brown moderately compact silty clay loam, 
This is the layer of maximum density, but the compaction is scarcely 
noticeable except through comparison vith the material in other 
layers. Borings are few and scattered. 

Bs; 56 to 72 inches, the zone of maximum carbonate enrichment. The 
material ig light grayish-brown floury stractureless silt. Lime occurs 
in small rounded concretions, from one-cighth to one-fourth inch in 
diameter, and in finely divided form thoroughly mixed with the silt 
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G:. 72 to 96 inches, the material is the same as in the Jayer above, except 
that carbonate concretions are very scarce and most of the lime is 
disseminated. 

C;. 96 to 120 inches, raw loess which consists of pale-yellow floury silt or 
Hae’ fine sandy loam. Lime is abundant, but it is all in disseminated 
‘orm, 


The organic matter in the soils represented by this profile de- 
creases gradually with depth. In the surface layer, to a depth of 
6 or 8 mmches, it appears to be evenly distributed throughout the 
soil mass, but below this depth it occurs chiefly as a film or coating 
on the surfaces of the structure particles. The film practically 
disappears about 50 inches beneath the surface of the ground. 

The borings mentioned in connection with the B, horizon are 
crooked rodlike soil forms about one-fourth inch in diameter and of 
different lengths. They probably represent fillings in old root, 
worm, or insect holes. 

As indicated in the profile description, the carbonates have accu- 
mulated below a depth of 4 feet. Although this depth to lime is 
characteristic of all deep phases of the Moody soils and of the Hall 
soils, it is much greater than in any of the more rolling loess-derived 
soils of the uplands because more of the moisture sinks into the 
ground on the more nearly level than on the less even surfaces, and 
consequently the readily soluble lime is leached to a greater depth. 

The second most extensive soil is Moody silt loam. This soil, 
although developed from loessial material similar to that underling 
the deep phases of the Moody soils, occupies the gently or strongly 
rolling parts of the uplands where more of the precipitation is 
lost as run-off, and erosion is somewhat greater than on the deeper 
Moody soils. The topsoil is as dark and apparently as well a ete 
with organic matter as that of the deep phase of Moody silt loam, 
but it is much thinner, and the zone of maximum carbonate enrich- 
ment lies much nearer the surface of the ground than in the deep 
phase. 

Following is a description of a typical Moody silt loam profile 
as observed in the uplands north of Bioomfield : 

A. 0 to 10 inches, very dark grayish-brown friable and practically structure- 
less silt loam. The material gives a faint lime reaction at a depth 
of 6 inches and contains scattered rounded lime concretions from 
one-eighth to one-fourth inch in diameter in the lower 2 inches of 
the layer 

B. 10 to 32 inches, floury structureless silt loam The material is grayish 
brown in the upper one-fourth of the layer and pale grayish yellow in 
the remainder. It contains numerous carbonate concretions similar to 
those in the lower part of the overlying layer, also an abundance of 
finely disseminated lime. 

C. 32 to 96 inches, raw loess. The material is similar to that in the lower 
part of the B horizon, except that the concretions are fewer, and they 
disappear below o depth of 52 inches. 

In this profile 1t is not possible to distinguish any differences in 
the relative compaction of the different layers, but the zone of lime 
enrichment is very pronounced and stands out sharply in the soil 
profile, owing to its high concretionary content. It differs somewhat 
in thickness and in its depth below the surface of the ground in 
fete localities, but it is everywhere present within a depth of 

eet. 
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The Marshall soils, as mapped in this county, are not typical of 
Marshall soils in other counties in Nebraska and Iowa. They have 
developed from upland loess but occur within and around the edges 
of sandy soil areas, and the loessial material has become mixed with 
an abundance of wind-blown sand, especially in its surface layer. In 
addition the Marshall soils in this county generally occur where the 
loessial material 1s unusually thin and rests on sand within a depth 
of 3 or 4 feet. The topsoils are as dark as in any of the Moody soils. 
They range in thickness from 8 to 14 inches and in texture from fine 
sandy loam to loamy sand. The upper part of the subsoil 1s brown 
silt loam or very fine sandy loam, and the lower part, to the under- 
lying gray sand, is very hight grayish-brown floury loesslike silt. 
The entire soil profile 1s practically structureless, and as a rule the 
different horizons are poorly defined. The rather sandy topsoils 
rapidly absorb the precipitation but are able to retain only a small 
amount of it. Downward percolating water enters and passes 
through the subsoil in larger quantities than it does in the corre- 
sponding layer of any Moody soil and has removed all the readily 
soluble carbonates beyond a depth ranging from 8 to 10 feet, possibly 
to the ground water table, because the porous sands beneath the thin 
loessial covering offer little resistance to the removal of the lime. 

The Knox soils are the most severely eroded loess-derived soils. 
They occupy the more hilly areas, the sharper ridge crests, and the 
steeper slopes in nearly all parts of the loess-covered uplands. 
Rapid surface run-off has removed the products of soil development 
almost as fast as formed, and the parent loessial material is 
kept at or near the surface of the te i The topsoils, where pres- 
ent, are in general rather low in organic matter, being brown or 
grayish brown, and in few places do they exceed 5 or 6 inches in 
thickness. They rest on light-gray limy loess similar to that beneath 
the lime zone of the Moody soils. Lime concretions are very scarce 
or absent in the parent loess. In numerous places the topsoil layer 
has been removed, and the parent limy loess 1s exposed. 

The Crofton soils, which have also developed from loess, are only 
shghtly less severely eroded than the Knox soils. Their topsoils in 
most places are slightly thicker than those of the Knox soils but, as in 
all severely eroded soils, have been removed in places. However, 
erosion has not greatly affected the subsoils, and a pronounced lime 
zone layer characterized by an abundance of rounded lime concre- 
tions, similar to those m the Moody soils, nearly everywhere occurs 
just beneath the thin topsoil, or, where the topsoil has been removed, 
at the surface of the ground. The parent limy loess hes beneath 
the lime zone. 

Scattered throughout the more nearly level parts of the Moody 
soils and occurring locally on loessial terraces, are a few small basin- 
hke depressions, in which the soil 1s classed with the Butler series. 
Water accumulates in most of the basins after rains and in some of 
them covers the surface of the ground for several weeks. Downward 
percolation 1s excessive, and its results are pronounced. 

The topsoil is friable or only slightly compact and in a few 
places exceeds 6 inches in thickness. It is variable in structure 
but im most places is more or less laminated and in few 
places contains a pronounced granular layer. The upper one- 
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half or three-fourths of the layer has an almost black basic 
color but 1s everywhere sprinkled with light-gray or almost white 
floury silt, from which the organic matter has been leached. The 
lower part of the topsoil may or may not be dark, its color depend- 
ing on the amount of leaching to which it has been subjected, and it 
may range from almost black to white. Where unusally light in 
color, the material 1s nearly everywhere laminated. The subsoil 1s 
a true claypan which ranges in thickness from less than 18 inches 
to more than 4 feet and in color from almost black to dull gray. 
The thicker and hghter colored claypan usually occurs in the deeper 
and more poorly drained basins or parts thereof and in most places 
contains numerous rust-brown spots, specks, and splotches. The 
high clay content of this layer 1s probably owing largely to the 
downward translocation of the finer topsoil particles and their 
accumulation in the subsoil. A zone of lime enrichment may or may 
not occur beneath the claypan layer, but does in most places, espe- 
cially in all areas where the claypan 1s less than 30 inches thick. 
The lime zone averages about 15 inches thick and consists of floury 
hght-gray silt in which the lime occurs chiefly in small rounded 
concretions. In the deeper basins the material beneath the clay- 
pan resembles the gray upland loess of the region, except that it 
has been leached of its lime beyond a depth ranging from 10 to 12 
feet. 

A few small areas of soil have developed on materials recently 
removed from the uplands by surface wash or colluvial action and 
‘deposited near the bases of the more gradual slopes on narrow valley 
floors or on gently sloping terraces. These deposits are dark and 
silty, having been derived principally from the surface layers of 
the dark-colored loessial soils of the uplands. They are of such 
recent age that the soils developed fiom them have not acquired 
definite horizons, or layers. These soils are classed with the Judson 
series. They are very dark grayish brown or black, have no definite 
structure, and are uniform im color and texture to a depth below 3 
or 4 feet. They are very low in lime. 

The Dickinson, Valentine, Shelby, and O’Neill soils have de- 
veloped from sandy or gravelly material which, prior to its exposure, 
was covered by gray upland loess. The first three souls named oc- 
cupy upland positions and have developed in place, and the O’Neill 
soils are on terraces. The coarse-textured material is very resistant 
to weathering and in some places 1s subject to considerable wind 
erosion. 

The Dickinson, O’Neill, and Valentine soils are composed almost 
entirely of fine sand and medium sand. The Shelby soils have 
weathered from glacial deposits and in addition to sand contain 
considerable gravel and some silt and clay. None of these soils has 
developed definite horizons, or layers, of true soil character, and all 
of them have been leached of their carbonates. The Dickinson, 
O’Neill, and Shelby soils have been least affected by the wind and 
have accumulated considerable organic matter in their surface lay- 
ers which as a rule are very dark and from 8 to 15 inches thick. 
The organic content nm few places is sufficient to prevent the soils 
from drifting when the native sod is destroyed, and only the Shelby 
Joam, which contains the largest quantity of fine mineral particles, 
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is stable under cultivation. The Valentine soils have been subjected 
to considerable wind erosion which has prevented the acenimulatien 
of much organic matter, as evidenced by their grayish-brown and 
comparatively thin topsoils. The subsoils, in all except the Shelby 
soils, which are composed of a rather coherent brownish-colored 
mixture of silt, clay, sand, and gravel, consist largely of loose 
incoherent gray sand. 

Table 5 gives the results of mechanical analyses of samples of 
several soils. 


Taste 5.—Mechamecal analyses of several soils in Know County, Nebr. 
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Table 6 gives the pH values‘of several soils, as determined by the 
hydrogen-electrode method. 


Taste 6.—pH determinations of several soils in Knop County, Nebr. 
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SUMMARY 


Knox County is in northeastern Nebraska. It is roughly rectangu- 
lar and comprises 1,119 square miles, or 716,160 acres. ; 

It is part of a broad plain ranging from nearly level to hilly, 
and sloping gently downward toward the south and east. About 
90 percent of its area is upland, and most of the remainder is allu- 
vial land. Missouri River is deeply entrenched along the northern 
edge, and nearly all the local drainage flows northward to that 
stream, Most of the upland area has been rather severely eroded 
and the county includes a wide variety of wind- and water-forme 
physiographic features. The roughest sections are in the northern 
part and around the headwaters of Verdigris Creek in the south- 
western part. The most nearly level parts of the uplands are on the 
high loess-covered tables north of Crofton, west of Wausa, and in 
the vicinity of Winnetoon. All the alluvial lands are nearly level. 
With the exception of scattered depressions throughout the uplands 
and local areas in the bottom lands, all the land is well drained. 

The average elevation is about 1,600 feet above sea level, and the 
range in elevation is about 780 feet. The first permanent settlement 
was made near the present site of Niobrara in 1856. The population 
in 1980 numbered 19,110, all of which 1s classed as rural. 

Transportation facilities are fair. The county is crossed in a 
north-south direction by a branch line of the Chicago & North 
Western Railway, and railroad branches terminate at Crofton and 
Bloomfield. Two gravel-surfaced highways extend north and south 
across the county, and the earth roads are kept in good repair. 

The public-school system is highly developed, and telephone lines 
and rural delivery mail routes reach nearly all sections. 

The climate is typical of northeastern Nebraska and 1s well suited 
to grain Senne and livestock raising. The mean annual tempera- 
ture, as recorded at Santce, is 49.1° F., and the mean annual pre- 
cipitation is 24.10 inches. The average length of the frost-free 
season is 151 days. 

Knox County is essentially agricultural. The 1980 Federal census 
reports 61.3 percent of the farm land classed as crop land and used 
principally in the production of grain, tame hay, or wild hay; 34.1 
percent used as pasture land; 0.6 percent included in woodland not 
pastured ; and 4 percent in other land. The leading crops are corn, 
oats, prairie hay, and alfalfa, ranking in acreage in the order named. 
The value of all crops produced in 1929 was $5,833,294, and the total 
value of all domestic animals on farms was $6,271,878. 

The average size of the farms in 1930 was 258 acres. However, 
there are many small holdings and a few large ranches including 
more than 1,000 acres. 

In general, farm laborers are plentiful. 

Cattle and hogs are the chief sources of revenue, and practically 
all the corn, oats, and alfalfa produced is used in raising and faf~ 
tening these animals for market. Some wheat 1s sold for cash, 
but the total area devoted to this crop does not exceed 3,000 acres, 


Most of the eattle and hogs are sold in the Omaha and Sioux City 
markets. 
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The cultivated soils, although not equally productive, are as a 
whole well suited to the production of one or another of the feed 
crops most commonly grown. The soils classed with the general- 
farming group, cluding the Moody, Marshall, Hall, and Judson 
soils, and the terrace phase of Boyd clay loam, occupy the greater 
part of the cultivated land, are highly productive, and are admir- 
ably adapted to all crops suited to the climate. All these souls, 
except the terrace phase of Boyd clay loam, which 1s composed 
principally of clay and is rather compact, consist largely of loose 
friable silt and are easily maintained in good tilth. The Moody 
and Marshall soils occupy nearly level or rolling upland areas, the 
Hall soils and the terrace phase of Boyd clay loam are on terraces, 
and the Judson soils occur chiefly on gradual colluvial slopes. All 
these soils are well drained, have deep dark-colored topsoils, and 
are highly retentive of moisture. About 90 percent of the area 
occupied by them is under cultivation, corn being grown on about 
50 percent, oats on about 35 percent, and alfalfa on about 10 percent 
of the cultivated land. The remainder is used chiefly for sweetclover, 
although barley, wheat, and rye are grown in small fields on many 
farms. The rather uniform crop yields are not quite so high, espe- 
cially those of corn and alfalfa, as those obtained on the best bot- 
tom-land soils, but they exceed those on any of the more sandy upland 
and terrace soils. 

The soils classed as the corn and sweetclover soils include the 
Dickinson and O'Neill soils. These soils are composed largely of 
sand but have accumulated considerable organic matter and have 
topsoils almost as deep and dark as those of the soils in the general- 
farming group. The Dickinson soils occupy nearly level or gently 
rolling uplands, and the O’Neill soils occur on nearly level terraces. 
These soils occur principally in the western part of the county, and, 
although they are much less extensive than the general-farming soils, 
they are nearly all under cultivation. Corn and sweetclover are grown 
chiefly, corn occupying about 80 percent and sweetclover about 10 
percent of the area occupied by soils of this group. The Dickinson 
and O'Neill soils are less retentive of moisture, therefore are less 
productive than any of the general-farming soils. They are not 
so well adapted to small grains and alfalfa as the general-farmin 
soils, on account of their higher sand content, but they return Bod 
yields of corn and sweetclover in all but the driest years. 

The group of corn and alfalfa soils includes the Lamoure, Wabash, 
and Cass soils, all of which occupy first-bottom or flood-plain posi- 
tions. The moist conditions prevailing in the flood plains have 
especially favored vegetal growth and decay, and the soils of this 
group have very dark colored topsoils, owing to an abundance of 
organic matter. The Lamoure and Wabash soils have develope.l 
from silty stream sediments and are fine textured throughout. 
The Lamoure soils contain an abundance of lime, and the Wabash 
soils are rather low in this constituent. The Cass soils have developed 
from coarse-textured sediments and are composed largely of sand and 
gravel, They may or may not contain lime. Except in spots, the 
soils of this group are sufficiently drained tor cultivation, and about 
95 percent of the cultivated land 1s used for corn and alfalfa in the 
proportion of about 8 acres of corn to 14% acres of alfalfa. The 
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remaining 5 percent is used for sweetclover, red clover, burley, or 
clover and timothy mixed. 

The high organic-matter and moisture supplies render the soils 
of this group especially adapted to corn, The moisture supply 1s 
also very favorable to alfalfa, and both corn and alfalfa yield higher 
on these soils than on any other. Small-grain crops grow well but 
have a tendency to produce a rank vegetal growth with long weak 
stems which break and lodge during windy weather. In addition 
small grains usually mature late and yield rather low. They are of 
shght importance on any of the bottom-land souls. 

The souls classed with the native pasture and hay group include the 
Knox, Crofton, Boyd, Holt, Sogn, Valentine, Shelby, Sarpy, and But- 
ler souls, all of which occupy upland positions, except the Sarpy soils 
which occur in the bottom lands. Most of these soils include some 
land which is under cultivation, but the greater part of nearly all of 
them 1s either too rough, sandy, poorly drained, or too heavy and 
intractable to be profitably farmed. ‘Therefore this land 1s used for 
native pasture or hay land. The Knox, Crofton, and Butler soils are 
composed largely of silt, but the Knox and Crofton soils are severely 
eroded, and the Butler so:ls are very pcorty draimed. 1he Valentine 
and Sarpy soils consist almost entirely of incoherent gray sand and 
are rather unstable, and the Valentine soils are droughty. The Boyd 
soils are composed chiefly of clay, and, except where their heavy 
texture 1s modified by mixtures of silt or sand these soils are ex- 
tremely difficult to cultivate. Most of the area occupied by the Shelby 
soils is very gravelly and rather droughty. The Holt and Sogn soils 
are characterized by numerous exposures of hard bedrock, and onl 
a small percents e of the area occupied by them can be farmed. 
Nearly all the aotle of this group have thin topsoils and are low in 
organic matter, but most of them support a good growth of prairie 
grasses and are valuable grazing land. 


O 


Authority for printing soil survey reports in this form is carried 
in the Appropriation Act for the Department of Agriculture for the 
rare year ending June 30, 1933 (47 U. S. Statutes, p. 612), as 

ollows: 


‘There shall be printed, as soon as the manuscript can be prepared with the 
necessary maps and illustrations to accompany it, a report on each soil area 
surveyed by the Bureau of Chemistry and Soils, Department of Agriculture, in 
the form of advance sheets bound in paper covers, of which not more than 
250 copies shall be for the use of each Senator from the State and not more than 
1,000 copies for the use of each Representative for the congressional district or 
districts in which a survey is made, the actual number to be determined on 
inquiry by the Secretary of Agriculture made to the aforesaid Senators and 
Representatives, and as many copies for the use of the Department of Agricul- 
ture as in the Judgment of the Secretary of Agriculture are deemed necessary. 
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Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint_filing_cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 

(2) fax: (202) 690-7442; or 

(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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NoTE: Since this soil survey, later information 
raises a doubt as to the accuracy of the 
land lines as shown in the Northwestern 
part of the county, bounded by the 
Missouri and Niobrara Rivers. 
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